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PURPOSE 
OPENS | ENS BROADER FIELD 


FOR X- RAY ‘USE 


UCH interest aroused 


—— by a new X-ray inspection tool 
just for the industrial 


field. This s efficient unit t combines 
radiography for the 
of thin welded shes’ 
_ microradiogra phy for investigating 
ie compositions and other ma 


HIS all- around KELEKET unit: is an impor. 

™ tant milestone in the development of 

broader industrial uses for the X-ray, 

_ Creators | of quality X-ray “ray apparatus for the 
_ medical pr ofession since 1900, KELEKET has © 
_ pioneered the design and construction of equip- 

ment_ for X-ray inspection in indusiry. 


The figure shown above was secured by means of this new 
sill Feces the thinnes t aluminum sheet to heav VY multi-purpose X-ray unit. It shows three diffraction patterns of P 
armor plate, -ray examination with KELEKET one sample of steel. On the left, the molecules 
_ haphazardly and under great strain. After partial annealing, — 
“equipment hidden flaws, prevent- the center pattern is obtained, the molecules having 


ne SS themselves in a more symmetrical fashion. After com- 


plete annealing, the pattern on the right in indicates all — 


has been relieved. will 


lem and interested in X-ray examination are 
invited to consult with -KELEKET industrial 


THE KELLEY- KOETT MFG. CO., Industrial Division — 


224- WEST 4th sT., COVINGTON, KY. 
Representatives in 64 Cities 


aq 
microradiograph of cartridge brass this new X-ray ; 
unit shows season cracks. The relative density of shadows ind 


_e 
% 


_ cates whether cracks extend partially or all the way throug? a a 


the specimen. 
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i = The standard assembly of this latest development in the use of X- a 
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PIONEER CREATORS OF QUALITY. 
iS BEL PHONEER CREATORS OF QUALITY X-RAY EQUIPMENT 


Larg ge Attend. ance at 

portant Actions | on Standerds and Research; Outstanding 


Ve 


DVANCE ES Perhaps outstanding technical feature at the meet- 


1942 meeting City _ ing was the Sy mposium 01 on Radiography i in three sessions 
_ 700 to 1100,’ and no one felt that it would reach neat with thirteen technical ‘papers. | Lars Thomassen, Asso- 
a = so that the total of 1376 registered members, com- ciate Professor, Department of Chemical at and Metallurgical 


“mittee members, and guests is a very significant figure. Engineering, University of Michigan, was chairman of 
This does not include ladies and members of families, of the group in Committee E-7 on Radiographic Testing 


over 200 jo registered. which arranged for the papers and handled other details. 


A good r registration is not the most important item at an ‘Announcement is made later in this of the 
- annual meeting; Ww hat has been accomplished in the i inter- templated publication in in a special volume of these sym- 
est of those producing and purchasing materials is the posium papers. 
major consideration. From information given later in 
article it will be noted that there were many impor-— BRIGADIER Gun 
tant standardization accomplishments and that technical | ; 
sessions forth many valuable Papers an and Feports Probably the attendance at any session greeted 
President G. E. F. Lundell and Brigadier General C. D. 
Young (Past- President, 7. S.T.M.) for their addresses in 
the general session on Wednesday ev ening. — General 
two days of the meeting, it 1095, higher than for Y Chief of Procurem rent and Distribution, Serv-. 
_ any other meeting, but fell off on the ensuing ¢ days so that “ices of Supply, U. S. Army, was introduced by presiding | 
the final figure is below that of 1940 in. | Atlantic City officer Dr. T.G. ;. Delbridge who : ‘eferred to his outstanding 
C441) and last ye meeting in Chicago (1553). 4 oe w vork in the Society and his affiliation as vice-— 


| in charge o of real estate, purchases, and stores, 


_ General Young spoke informally and off the record, =: 

“not ‘only for the formal. papers reports scheduled, ‘but giving some information on many problen ms ‘confronting 
discussion and the attendance. Two of most the services of supply referred to the three major 
__ interesting features were in the form of a round- table dis- Army components—the ground | forces, air forces, and serv- 
 cussion—one on solvent action of | water. vapor at high i ices of supply. y. The Chief of the Services of Supply § gives: 
temperature and pressure with leading ai authorities form- directions to eight other main services, ‘incléding Ordnance, 
ing the panel ; the other c on alternate alloy steels and con- Quartermaster General, Surgeon General, Signal ‘Corps, 


of s, with prominent Chemical Warfare, etc. 


on for Industrial Uses. the authorized for expendirure in the Ordnance Department. 


sion on water vapor, and John Mitchell, Metallurgical — ‘He mentioned that production was running anywhere from — 
Engineer, Alloy Division, Carnegie-I “Illinois Steel Corp., 25 to 55 per'cent ahead of the designed capacity, due to 


‘was chairman of the alternate steels round table. - Both a number of stimulating causes, one of which was cone dl 
_ of these men had dev veloped the session | and consequently — : not the number of scarce = Strategic materials, wh : 
dese the topics = 
_ were very close to the topics discussed , and by their oo war started were in 1 the neighborhood ‘of twelve ; 
added considerably to the success of the affai in excess of 400. He stressed the importance of steel 
There was an attendance of about session on as: a substitute f for Copper in certain projectiles, , mentioned 


alternate steels, the 1 necessity y of stimulating ‘research on so-called ‘syn. 


— 


of Knowledge of Materials of Engineering and Standardization of Specifications and Methods of Testing” 
Technical Sessions a 
— 
— 
ia 
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Graham Edgar and Retiring 
Dr. G. E. F. Lundell 


- pride that the shortening of the time required for chemical 


analyses h has played no small ox in the evolution of our 
manufacturing Processes. dev slopments received 


graphic procedures in qualitative and quantitative analysis 


tion problems inv volved in the work and stated that re- — ‘roanalysis in the 0 organic 
_markable progress had been made in reducing the time — 
from production. to point of use, in which activity many 


ny _ Copies. of the printed presidential address, w hich was 

~{ 

men from) various branches | of ‘industry have contributed. given by Dr. Wr. L undell somewhat ir in abstract, were distrib- ; 
a In a notable address the r retiring president, ‘Dr. G. E. F. 


uted at the « close of the meeting, and any members and 
Lundell, Chief, Chemistry Division, National Bureau of 


others interested “obtaining a copy can procure one 
Standards, discussed chemical requirements and chemica 


without charge on request to A.S.T.M. Headquarters. 

This address will of | course be published in th | 

analysis outlining various observations based on his P ¢ annua 
quarter of a century experiences in this field both in 


a A.S.T.M. and in broader aspects cts. Theo operations can “dl ! ae 
divided into those that make the ‘determination 


Lecture ON Gasouine—P. 


those that attend the determination itself and 
an applied ; analysis the former is more important. He 
feels that it would 1 be help ‘ul to the understanding of 

analytical chemistry if the term ‘ ‘chemical analy sis” "Graham Edgar ¢ on and Future.” i 
were applied to true analysis and if courses in so- -called Z Zz this he stressed those properties w hich are extremely 
-analyt tical chemistry were properly labeled. - He referred significant and have greatest bearing on the s suitability of 

r briefly to the pioneering work in eine of the Society’ s gasoline for internal combustion engines (namely, volatile 


ity, distillation, vapor pressure, and knocking tendencies). 


While the distillation test is relatively simple, the data 
crediting the American F Foundrymen’ s Assn. through | Dr. can be used for ree nearly all the volatility char 
a Moldenke for the early work which resulted in asking acteristics, 
_ National Bureau of | Standards for assistance which | hes | Although the tendency of gasoline t to knock is probably 
now grown to be a very page: part of the Bureau’ so ‘its steele died single property, , Dr. ‘Edgar : stated ted that 


ar. considerable part of the address was dev oted to pre- 
cision and accuracy explanations, examples of how 
incongruous some requirements are compared with 
sonal errors and aj apparatus capacities. , Me decried the 
use of the requirements ‘‘none’’ as applied to ‘‘Other Im- 
purities’’ or for “Total Other Impurities, since if the 
analyst takes these requirements seriously and s starts 
a, searches, there i is no limit to what he may uncover. BS tn is. 
the exception to find than a elements in Vice-President, 
Asa an example of the sav in time the analysi st 
has achieved, he quoted from a famous address of over 
‘50 years ago which stated that a chemist was expec ted to” 


arrive at results in 8 or 10 hours which 20 years ago W — 


time is to 8 or 10 ) minutes with 1 more accu- 
Bic results. He stated, “The analyst « can claim with 
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RH Titley and R. J. Carlson, Public Service Electric and Gas Co. A. Skett, American Gum Importers Laboratories, Inc.; G. Woodward, | 
Midland Co.; M. S. Herbert and D. Dawson, Krebs Pigment and Color Corp. T. R. Donlon, Standard Alcohol C Cc. Sample and dH.G G. Arie, Bell Tele 


this had len one of the most difficult problems confront- _ Were many actions taken, but th ¢ total ‘number ne- 

ing the Society. He then listed a summary of the best. w what below that _of previous comparable ye years s. This 
‘technical « opinions concerning the available tests includ- in the las 
‘ing the A.S.T.M.-CFR. “three years the Society’ 's ‘regulations have been changed 


Tn discussing the A.S.T. M. definition of gasoline, he and the committees have followed through closely in — 


ortant word: is, “suitable for us se in ‘seein that -tentativi standards = ado as Standart 


Bie internal combustion engines,’’ since gasoline "pagal ~ somewhat sooner than used to be the practice w hen many te ; 
° are inseparably linked with the engine properties. Las -* of these actions were saved for Book of Stand ards’ year. £ 


‘ Concerning gasoline chemistry, he indicated ‘the stress _ Nev ertheless, many of the actions taken were ‘extremely -. 


, thar hasbeen focused upon research, ina large p: part an out-— “significant and it will be seen that there were some 68 new > 


_ come of knock studies since this is related direct’ » to the tentative standards, many of which 1 meet important needs. 
- chemical composition, and mentioned that our knowledge _ Details of some of these new tentative standards are i 


of hydrocarbons has led to advan many fields ‘other corporated in this 
than gasoline. After outlining t the current gasoline situa- From the accompanyii ing table it will be observed that 


tion, he discussed p postwar ir gasoline this in with the upw rard of | 60 revisions of existing ‘tentative standards” 


important part aviation will probably play 1 in ‘transporta- were approved and more than 70 exist ing tentative stand- 
tion. stated that one ‘might: guess” that gasoline ards v were recommended for adoption as formal standard. 


approximately equivalent to the premivm grade.of 1941 In addition many revisions are being adopted in standards. 
Gay, 80 octane) could be produced as a housebrand gaso- Depending upon the result of these actions in Society 
. line and that premium gasoline having effective antiknock — letter ballot and also upon any actions w hich may ia 


_ values of between go and 100 octane number could be pro- _ approved i in the meantime by the Cc ommittee on Standards 
duced.” Society w will have on its books as of Septem mber 1 close 


In conclusion he again stressed the ¥ very close relation | to 1100 > specifications and tests which is a net increase 
een the petroleum and automotive © industry as insep- over the same period ofa year ago of about 80. — = 


rable parts of the same industry, transportation, which | In a separate mailing there is being sent to each member io. 


parts must pr>gress simultaneously if the public is to re- 2 letter ballot covering t those actions involving the adop- 


_ ceive “the move efficient, more economical, more comfort- tion of standards or changes i in existing or ones, this ballot ot 


a and safer transportation w which appears to to — being a accompanied | as Customary by the | Summary of Pro- a 2 


in the ballot, particularly any changes made : 
aL AwarD; THompson AwarD 


The ‘Sixteenth Award of the Charles B. Dudley Medal, ’ 
nm the accompanyit ng table ‘that there a hich was established to commemorate the name sh “the | 


MMARY OF ACTIONS TAKEN AT ANNU. AL, MEETING AFFECTING 8T \NDARDS AND TENTATIVE 8ST FARDARES. 

1 Which Ne Revisions | Existing | and Present | 
Standards | Revisions Tentative of Existing| Tentative | Tentative | Total 
Adopted as Will Be Stenderds Standards ‘Standards Standards Standards” Tentative 


~ Accepted as) ev Withdrawn| Adopted Standards 
8 
| Standard Adopted Tentative lor Replaced 


Cast Iron, Wrought Iro 
. Non-F errous Metals—Copper, Zinc, Lead, 
‘Cement, Lime, Gypsum, Concrete, and Clay Prod-_ 
Relate, Petroleum Products, Pa aper, Textil 


7, Soap,etc, 


pas 
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first President of the Society and is awarded each } year to” _ radiographic appearance of magnesium n alloy castings, 


the author or authors of a paper constituting an original | 7 Dr. L. W. Ball of the National Research Council of Canada 
contribution on research in engineering materials, was - stated that t direct tests of relative sensitivity obtained _ 
_ made to F. C. Todd, Assistant Professor, Petroleum and —_ magnesium and pure aluminum give very similar 
_ Natural Gas Engineering, and A. 7 . Gauger, Director, results which would refute the belief that magnesium is 
Mineral “Industries” Research, The Pennsylvania S State difficult to radiograph. possible factor in this situa: 
College, for for their paper presented at the 1941 Annual tion is that possibly the low kilovoltage required to com. 
_ Meeting c on “‘Studies on the Measurement of Water Var por 


| 


_ pensate for magnesium’ s low density has not often been 
in Gases."’ In response for Professor Todd and vailable. 


Doctor Gauger ¢ xpressed gratitude and also mentioned that There was, discussion of _gamma- ray "radiography 


this work was part of the activities of a relatively new welded high-pressure power plant. piping with some ex 
a committee, D- -3 on n Gaseous Fuels, the members of w hich cellent illustrations of | results achiev ed and successful 


he said,“ had been our best friends and our severest critics."" technical methods that have been employ ed. One of the 
The Third Sanford E. Thompson Award w hich was very interesting papers considered contrast and 
established by | Committee C-g on Concrete and Concrete in steel casting radiography wich million-volt X-rays, 
Aggregates v was made to John Tucker, Jr., Chief, Concret- The author traced steps by which radiographic | contrast 
ing! Materials S Section, ‘Bureau of Standards, for and factors can n be obtained from which can be 


of the Effect t of Dimen- the voltage, film, rel: aced essentials that. should 


‘on VR ADIOGRAPHY Faces ITAL film and s screen and he 


quired | for any receiving of 


ich was arranged. 


H. H. Lester, Watertown ‘Arsenal, will, w hen published wi 
later in ‘the | summer , acquaint the engineering profession of Rie one quarter ge an yang in diameter. i essrs.. 
- with the most recent dev elopments in : Ks -ray and radium  Schier and Doan of Lehigh University reported on further 
, radiography | of engineering materials. _ Since 1936 \ when studies involving precision radiography i in which 2 an n equa: 

the Society hele its first sy mrosium on this subject result- z tion had been developed giving the minimum radiography 
4 ing in a 350-page publication, the first of its kind in the» ‘required for adequate definition of the penetrameter fe- 
‘there have been p icre ‘ed S.N ler code. her by 
_ English languag re, there have been phenomenal increases - quired in the A.S.M.E. boiler code. Another paper by 
in applied voltage, more extended use of radium, and a the same authors described | equivalent penetrameters in 
nuch wider of products by radiographic | testing. One of the very interesting contri- 


units in u use noc on 


: = of g gar 


alloy one giv ng calibration scatter measure- on Water Industrial Uses i in its rey 
we: 


"ments of magnesium aircraft castings, and adoption as stan 
the other, corre ‘lation mechanical] properties and ods covering the determination of. the following ion 


“ Institute of Technology. T. G. Stitt, Pittsburgh Steel Co.; L. H. Fry, Edgewater | our 
pr Co.; R. J. Van de Graaff, and Robertson, Inc.; A. T. Goldbeck, National Crushed Stone Assn, 
orfolk & Western Railway M. Howell Aluminum Co. of America of 
ans 
it on 
Ls the 
sat 
| free 
the Society at the _ in detail the apparatus used in radium radiog 
mai 
app 
Symposium on Radiography w 
i 
the discussion of o- dred times faster than Older equipment through masses 
ments, ing from '/, to 8 in. in thickness with radio 
sogranhic teatine erapk efinitions of 1 to 2 
y in the pressure Session oN WaTER AND SoLVENT ACTION OF Wares 
1ma-ray radiography is expanding. Also ex- indicated, the session devoted to j 
3 advantages of the million-volt included the Round-Table Discuss the 
of the advantages of the millior 1 
WLR 
— 


calcium, “magnesium, chloride, a and sulfate. Studies 
under \ way on methods of sampling and a preliminary — | 
questionnaire showed a wide diversity” of individual 
methods, but further information is being developed which © 


s jt is hoped will lead to some recommended standard pro 


of new tentative standards, newly as- 
ie rs serial des:gnations, , appears on another page 
of this Buttevin, and there is also a list of the stand- 


ards w which wi were re withdrawn. 


5 wat and con lensed steam from 
cedure of sampling water | condense ill 


following ‘an introduction by G. W. Morey, for- terials, D- 1 on Paint, Vv and Related Prod- 


- merly of the Geophysical Laboratory, Carnegie Institution. ucts, D-6 on Paper and Paper Products, and D- 20 on Plas- 
In connection: with scale or salt deposits o on the interior tics, which be etween them accounted for 23 of the new 


surfaces of steam turbines, it was pointed out that. this is standards proposed, D-13 3 alone having eight. ee Md 
of much concern, since any condition that t lowers the effi-- ‘Steel. —This year there were not so many recommend 


peer 
ciency or capacity of a a product ¢ or may endanger its life tions coming from the committees in the A (ferrous meta 
‘pe: attention. The turbine builder has been study- group, although Committee A-1 on Steel is making pal 


Ithou 


ing designs to see if if he can help, but selection of material in a large number of its ‘standards. — Two new tentative | = 
does not seem t to offer “great assistance; therefore, the standards were approv ved at the meeting cov cring copper 


“operator has found what relief ¢! there is or at least a partial — brazed tubing and w elded alloy open- hearth iron pipe, 
— ‘to some problems through study with the boiler but perhaps of most significance, at least in the field of 


manufacturer or water treating» experts. Another tur- pipe and tubing, was the adoption of a new method of 


bine builder felt that the matter was a problem for co- determining elongation values which is “based on 
a “operative research, but in which the turbine builder would — wall thickness, and a new formula for determining flatten- — 


undoubtedly j join in any helpful way possible. ing test requirements which establishes r ational values 
— One of the discussers, cov ering g sohibility of boiler water based on pipe size and grades, these changes both being | 


salts an and superheater steam, has: made “practical use of effective 1 in two of the Society's most basic specifications, 
theory of tur bine blade deposits re salts seem to de-- vering welded and sear steel pipe, anc I 
h f turbine blade deposits. The sal de- A 53 cover Ided and seamless steel pipe, and A 106 
posit in order of solubility and therefore should redis- lap» welded and seamless steel pipe for high- temperature © 


| am solve as the temperature 1s increased above the solution service . These two Specifications will also permit | clec~ 


point. Sodium sulfate, for example, requires a much tric-resistance-welded pipe, and a matter which has re- 
higher temperature for remov al than quartz. The author ceived considerable attention allow use of acid- 
that. experience with this application had been bessemer steel for seamless material, was approv ed. 


_ satisfactory, and topping t turbines: have been maintained Cast Iron.—Committee A-3 0 on Cast Iron had approv ed a 


free from deposits by periodically i temperature new procedure covering compression. testing of cast iron 


for short periods for lower stages, but he stated that more and expects to submit during the summer a recommended 
fundamental data are required in preventing occurrence practice of making torsion tests. 


A discussion of solids in steam by one speaker was sum- Committee B. t, which dev eloped the Emergency ‘Speci- 


os as follows: : G ) Pressure or temperature, or both — fication ES-1 cov ering lead-coated and lead- alloy-coated — 
‘apparently affect the ‘manner 1 in w hich sc solids are carried by : copper wire for electrical purposes, submitted three pil 


steam, i.e., mechanical or in solution; concentration fications cov ering bunch- stranded copper conductors rope- 
amount of any one solid in boiler water or steam is 1 lay-stran nded copper conductors with bunch- stranded 


the: deciding factor of w hether deposits will form; eee. members, and rope-lay ~stranded copper conductors with — 
~ apparently some other deciding factor such as ratio of concentric stranded members These are intended to 


the various ordinary boiler water solids to each other deter- place existing Specifications 158 covering rope-lay-— 


mines stickiness of solids in steam. stranded and bunch-stranded copper cables for electrical 
| conductors. Also completed by the committee and to be 


Important CommI Repor: TS 


published as information and comment are 
palm for outstandin nittee activities in n requirements _covering tinned hard medium 


veloping new standards thi his year will go to those in the drawn copper wire. 


| Eiemoos: H. Kramer and Co.;, 3J. W. Bolton, The Lupkenheimer Co. J. O. Leech, Carnegie-Illinois Steel Corp.; O. U. Cook, ‘Gescane Coal, Iron and Rail- 
‘.. H. M. Hancock, The Atlantic Refining Co.; E. W. Dean, Standard Oil Development Co. R.P. Nevers, American Brass Co. > F. M. Barry, ’ The ‘Scovill 


uding ttees D- 13 on Textile Ma- Elecrical- Heating, Resistance Alloys. —Committee B pon 
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Petroleum Products and ubricants. n outstanding re- 


"Furnace Alloys had its proposed red 


vices, and also st bmitted completely t revised tests for nic kel 


alloy wire and ribbon, and for testing lateral wire for 


Cementitious Materials.— par ‘ticular interest the 
field of cementitious materials: were n 


new 
est for neutralization number by color- indicator ti 


port was presented to the Society for action by ¢ Committee 

- covering round nickel wire for lamps and electronic de- - D-2 on Petroleum Products and Lubricants, this being one 

of the most extensive ‘Feports given a 


atthe meeting. Three 
tentative standards were accepted— —one = covering 7 


w hich indicates | the presence of organic constituents hav. 
new tentative “speci- ing 


acid or basic characteristics 


and the contamination by 


- fications not pub lished i in the report covering two ty pes « of strong’ bases and strong acids. The second covers neutrali- 


cement treated for in concrete pavements 


; exposed | to severe frost action. The two | types are desig- 
nated Ia and IIa and correspond, respectively, t to Types I 


and II of Standard Specifications for Portland Cement 


x 


crete completed a very active 


year and the anrual meeting approved its ts recommendations 


for four new tentative standards: specifications for water- 


a proof paper for curing concrete, and three new test meth- 
ods covering sampling of fresh concrete, measuring length 
a, of drilled concre te cores, and nd test for air content of freshly 


ais 


mixed concrete were recommended. The sampling method 
covers” ‘procedure | for “obtaining” materials from mixers, 


; hoppers, or transportation units. . The method of measur- 

ing length of crilled concrete cores is based on very ex- 

tended ‘research i in one of the subcommittees and the 
Teller, explained the 
44 work ‘k that had been done which involved studies of ques-" 
-_tionnaires, actual test work, etc. ~ To insure the necessary 
degree of accuracy, each specimen length should be deter- 


mined by aver iging not less than nine well distributed 


not prepared to 


1 Insulating Materials. —While 
on | Thermal In: uulating } Materials’ action approved at tt the 
7 meeting COV ering a new tentative method of test for ther-_ 
£ mal conductivity of materials by means of the guarded hot 
plate is outstanding. This has ‘been under dev velopmen: in 
a Joint Commi:tee for some time. ce. W ith the test was ex- 
_ tended discussion by Cc. Houghten, Chairman of the 
Joint Committee, in v vhich he g: gave considerable data on 
he test program and results. Before the method was re- 
| - ferred to the Society, a series of tests was conducted i in six | 
laboratories which followed procedures. conforming to 
= all Ca ses the were in 
ment. 


"known as toluidine toner 
tions cov ering five types of lead chromate pigments. 
of the new tentative tests are to replace existing standards, — cm 
covering spectral and color of objects 
and materials w hich is based on the use the spectro- 


The method of consistency of exterior house 

enamel 


yaints and type paints makes | use » of the Stormer 
viscosimeter with the paddle-type rc rotor. By this method 


consistency is expressed in terms of weight required to 
produce the specified speed. Perhaps of most interest — 
Was the new test for abrasion resistance of organic -coat- fi 
: ings» with the air blast abrasion tester which is made o on ~ 

gamic coatings to flat sheet metals. 


details of the equipment and procedure are given. - 


zation number by clectrometric titration. These ty two 


tion 


heen: w n. 

EW test rust- prev enting ch of steam 
turbine oil in the presence of v water is intended to indica 
the ability of these oils including those used for steam. 
turbine gears | to aid in preventing the rusting of ferrous 
parts, should \ water become admixed with the oil. This 
“standard test: was | based on n considerable 1 research work car 
ried out in a3 pecial D-2 section in various cooperating. 


laboratories. The test finally” agreed on rated oils in the 


same order, the agreeing with service data. 


The committee a!so appended | to its ‘report several 
posed 1 methods, one cayering test for oil content of paraffin: 
wax, “a proposed test Yor color of lubricating oils with 
photoelectric colorimetun, another covering proposed 


test for potential gum in ‘eviation gasoline which is an 


accelerated oxidation test. Still another method 


lished for i information covers ‘Gxjdation characteristics of 
he -avy-duty crankcase oils. "This iwbased on the use of an 


oxidation test engine which is a spark ignition internal | 


“combustion engine requiring c certain loading and 3 accessory 


A number of change vin various standards*were acted 
upon including the Method | of. Test for Knock | C Charac- 
teristics of Motor Fuels (D 357 - 40) t to which has‘ peen 
added knock intensity guide tables, at 1d there has bees 


_ Paper « and Paper | Products. —Committee D-6 6 on Paper: and 
Paper Products is. continuing its” intensive activities and 
five new tentative methods of test were accepted on its 
recommendation and six of the previously published tenta- 
tive standards are to be referred to A.S.T.M. letter ballot 
for r adoption « as standard. _ The new tests cover | the follow 

a Condi Paper for Te: ti- 
ing: entosans, Con itioning Paper for Testing, Quan 2 
tative Determination of Coating « on Mineral- Coated | Paper, 

q nternal Tearing Resistance of Paper, Qualitative ¢ Examina 


Mineral Fillers and Mineral of 


sented five 1 new tentative covering 

fori mation in “mineral transformer oil, involving two 

one a sludge accumulation test applicable 


new, mineral transformer oils, except those that have been 


stabilized’ and the other, ‘the high-pressure oxidation 
‘test, applicable to new oils except the highly refined, } 


zero iodine value and mineral oil with addi 


hite oils of 3 
The new metho 1s of testing steatite as electrical 


are 


WwW 


are not to be interpreted as forming test specie 
fications on Soe insulators, b but outline procedures 


Ww hich n may be oe in investigating or examining a 


Od OO 


.. be 
im 
| 
> 
a 
a 
d 
| nittee L-1 recommended tive new tentative standards in- | 
7 
| | 
L 

by 


From left to right: Herold 
Farmer, Philadelphia Electric 
and C, H. Fellows, The 
Detroit Edison H. EL 
Eastman Kodak Co., 
_E. E. Smith, Eastman Kodak 
o., and E. W. Page, 
Electric X-ray Corp.; J. 
Baty, U. S. Rubber Co. 


tion, limitations as imposed being ¢ the igh h ew method d by , Committee D- D-13 


that phase of its work involving bleaching, dyeing, and 

With the test for sludge formation in finishing is the test for resistance of textile fabrics to micro- 


: former oil was a very extensive ‘statistical comparison of | organisms covering — an accelerated 


results tests have extended method and soil burial method. th 


more robin ‘cooperating: test 
to be in Bool of A. S. T. -M andi inv vestigative v w then under way than Committee D-20 
will “sent the latest thoughts of the committee. 4 on mn Plastics. — Including the five new tentative standards, 
Materials.—As- indicated, Committee D-1 of them ‘tests, approved at the annual meeting this 
- Textile Materials occupies first place in the total Haun committee has now 18 standards i in its char arge. _ Since the 
‘ oft tentative standards approved at. the annual “meeting © emergency has intensified the interest in plastics, the com- 
“d with two new specifications and six test proceduyes. — mittee has accelerated its activities in an effort, to supply 
‘The specifications cover plain weave asbestos cloth, five ~ industry and the Government with standard r requirements. 
grades being classified according to to percentage ¢ of | asbestos: The new tests COV ver the following: subjects: repeated 
* by weight - ranging from 3 75 to 99 per cent; another speci- — flexural stress fatigue, mar resistance, long-time tension 
fication is for all-cotton v ipholstery tapestries classified in test, haze, descriptive nomenclature for objects made wal 
three ty pes, light, medium and heavy -weight “material. Plastics. 
The ne new test and tolerances” for certain all-cotton and The e fatigue t test is applicable to o plastic impregnated | 
“cotton- -and- -rayon fine fancy goods includes such products | wood and plastic bonded ply wood ‘is designed 
as combed handkerchief. “cloths, plain combed staples. = evaluate. the fatigue | stress of materials and give a 
using color in warp or filling; piques and bedford cards for design. The so- -called mar resistance method 
wov en on dobby looms; other dobby and jacquard Ww eav ves, covers the resistance of glossy surface to abrasive action. 
ded « bed; d shi measurement 
carded or com ed; combed shirtings, dress goods, and This involves the measurement of progressive “optica 
— goods of cotton and rayon mixed yarns manufactured to ~ deterioration and is applicable to molded and laminated 
: purchase specifications. The t of fine staple cotton plastics, paint films, and plated. ‘coatings. Essentially, 
= goods covered in these new tests and tolerances in- , method involves the optical measurement of gloss of | 
cluded combed broadcloth , lawns, Jongcloths, organdies, ‘Spots which have been abraded by material applied in 
oxfords, pongees, poplins, v oiles, piques, bedford cords ‘specified manner. A technical paper on this’ subject de- 
7 “woven on on plain looms, and id sateens and tw vills all or partly i scribed a number of studies, with h results s given for a variety 


=. The desirability of havi ing the standard testing: of materials both plastic and nonplastic "Et 


astics in wind- 


rove, both treated for electrical and packing rela ted a applications. makes the new method of 
purposes, resulted in a new tentative standard, which test for determining haze» very pertinent. The method 
developed by, Sube sommittee A- 5 on | Bast and Leaf a special haze meter which by photoelectric equip- 
‘Fibers an eir Produc ts. Mca new “tests in this field ‘ment measures haze using specimens with parallel faces. 
included one” ness By the method values ince obtained of im- 


2, University of Michigan. D. Parker, Climax Co.; E.K. Mull, Bendix Radio Corp.; Aviation 
. Miner, Atlas lads: Cement C 0.5 ; W. M. Kinney, Portland Cement Assn.; Myron Park Davis, Otis Flevator i. 


ASTM BULLETIN 
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in 
th | 
b> — 
of 
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— 
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nd 
its | 


receiving ae AB ites in 1908 6 and Ph. D. in 1912. | He served as Aailiae a 


at: Instructor, Instructor, , and Assistant Professor in Chemistry, a! 
ELECTION an. 1907 to 


by ow of lle 1917; ; then was Chief Chemist, United Natural Gas Co., Oil City, Pa., 
nua the te ers, resu te é until 1924; Technologist, American Petroleum Institute, 1924 to 


‘Ss President Ga 942- and since 1931 has been Secretary, Division of Refining, American Petro- 
leum Institute. During World War I, he was 1s Captain, Chemical W arfare 


following as of Executive Service, stationed at Perteaux, France (1918- 1919). 1933, Doctor 
1944): Maurice H. ‘Bigelow, J.H. Foote, Anderson was Delegate, Government, t o First World Petroleum 
Alexander Foster, Jr., Law ford H. Fry. Congress i in London. has been Secreta ary of S.T.M. Committee D- 
Petroleum 1 Products and Lubrics ants since 1925 and serves on the Ad- 

| | 


PRESIDE NT 


. ‘Ball, the new President; ‘Professor Textile Engineering, 
3 ‘ae Textile Institu ite, Lowell, | Mass., eecuived his B.S. degree i in Me- — 1935 to 1941; chairman, 1939 to 1941. He is a member of the Board of ‘ 
chanical Engineering from the Massachusetts Institute of Technology 4 Directors of the Ameri an Stand. ards . Association, and past-chairman of 


1906. Later he “completed a course in Professional Accountancy the A.S.A. Standards Council. Doctor Anderson is a member of the 3 


received the degree of B.C.S. (with honor) in 1916 from Northeastern American Chemical Society, Fellow of A.A, and 


University. A member of the faculty at Lowell from 1906 to 1918, he — of Sigma XI and Gamma A Alpha. i= 


made | head of the Textile Engineering Department in | the latter year. Maurice H. Bigelow, | of ice Plaskon 
As an active ¢ member and Chairman since 1930 of one of the Society's ~— Inc., Tole -do, Ohio, received | his early education in the Concord ron 


largest and most active committees, Committee D-13 on Textile Mate- schools following whi: +h he obtained his B S. degree in 1 Chemical Engi- — 
rials, he has contribut ed notably to the adva ancement | of f standardization neering at Northeastern University, Boston. Shortly thereafter 


came of the Science Department of an American college ir in n Salonica, 
a man, some of the committee’ s have been Hes spent years in Europe, much of the time in n geological 

made. was was a ‘member of the Society” s Executive Committee archeological surveys. After returning to America he was enrolled 
1934 to 1936 and again from 1939 to 1940. He served as Vice-President of | at the University of Pittsburgh a as assistant instructor, and in 19331 re- 


_ the Society from | 1940 to 19 1942. He also rendered service as a member of ceived a doctorate in chemistry. In 1933 he was offered a fellowship i in 
Committee E- 6 on Papers: and Publications. In} addition to the A.S.T.M. a plastics at Mellon Institute sponsored by the Plaskon Co.” After two _ 


he holds membership i in the American Society of Mechanical Engineers, years at Mellon, Doctor ‘Bigelow w was transferred to the main pl ant of the x 


Plaskon Co. in Toledo where his present duties consist in correlating fe 
search, sales, problems. Doctor Bigelow is a member 


i. Bates, Chi: f, Cl clay ak Silicate Products Division, Il of D- 9 on n Electrical Insulating Materials. 


‘Standards, Wi ashington, after gradua ating from the alsoa ‘member of the American Chemical Society, Engineer- 
University of Pennsy! vania, class of “1902, became Assistant Chemist, Society, and American Institute of 


Pennsylvania Railroad, serving until 1906. Het then became ¢ Chemise, H. Foote, Supervising Engineer, The Commonwealth & Southern 


a Branch, U. S. Geological Survey at Se. Louis, and from Corp., Jackson, Mich., , received his B.S. in Civil Engineering ft from Michie 
1910 to 1919 was in charge of the Pittsburgh Branch of the National — 
Bureau of Standards. During the next years Chief, Serdctural field survey and foundation drilling in connection with hydro- electric 
Miscellaneous Materizls Division, at the Bureau, and also Acting Chief, projects. Following this a number of years were spent cet 


ur nd i isa consulting member of Sub- .s j 


gan State College and was then ‘engaged i in maintenance work and later i in 


_ Ceramic Division. He has been in his present position since 1921. Mr. and transmission line engineering and ¢ construction for electricity supply 


et has been ‘chairman of of A.S.T.M. Commitvee C- rl on Cement since companies. He then was engaged in electrical station and substation — 
a 
and has been active in ‘other Society work. is a past- president design supervision for electric companies of the C ‘ommonwealth 


the American Concrete and was s awarded ¢ the ‘Turner Medal Corp. system. "Since 1996 he hes been in charge of ¢ engineering 


organization which ‘designs team and electric stations, lines, office and 

of eri ice buildings, etc., for constituent companies of The Commonwealth 
Ag & Southern Corp. He serves on several A.S.T.M. committees, including — 
aa B-1 on Copper and | Copper- Alloy Wires for Electricai Conductors (chair- — 

ca ; ~ man since 1938), A-5 on Corrosion of Iron and Steel, and E-5 on | Standing 


is a Fellow of the American Institute of Elecerical 


en and Ocker- 


OF E XECUTIV E 


& 


P. Anderson, Secretary, Division of Refining, Petroleum 
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Technische was in and office of she Baldwin 
Pa., received his in the pes sc schools, aa Locomotive Works, 1897 to 1899; Sales E ngineer, 1904; and Engineer 


was graduated fr from the University of Pennsylvania is 19C8 with the © of Tests, +1905. He then became European Technical Representative of — 
+ "degree of B.S. in CE. mi In 1912 he obtain ed his C.E. degree. In 1908, — ‘the company. ‘Returning to this country in 1913, he became head of ae 
Mr. Foster was engaged in road and property surveys in South Jersey, | Metallurgical Department, S$ Standard Steel Works, Surnham, Pa., and re- 
with the Surveyor of of Cape 3 May County. ¥ From 1909 to 1921 he was with _Mained there as Metallurgical Engineer until 1930. In that year he be- .. 
Wm. Steele and Sons | ons Co., , Phi iladelphia, specializing in plain and rein- came Railway Engineer, Edgew. ater Steel Co. Mr. Fry has been very 
forced concrete design and construction, and from 1919 to 1927 he serv red active in the work of A'S T.M. Committee A-l on Scecl, serving on a 
President t of We est Jersey Sand and Supply Corp. Mr. Foster started number of its ssubcommi ittees, and is now chairman of Subcommittee” 
- central mix concrete plant in Philadelphia in 1921. “In 1927 he became XIII on Methods of Physical Tests. He serves on Committees E-1 on 
identified with the Warner Co. as Vice-President, and since 1931 he has. - Methods of Testing and E-8 on Nomenclature and Definitions — He isa 
also been President of K King Farms Co. and King Supply Co. Mr. Foster member of the American Society of Mechanical Engineers, and at the 
has been an active member of the A.S.T.M. Philadelphia | District Com- 1938 annual ‘meeting of this Society was awarded the Worcester Reed 
mittee, and is also a member of the American Society of Civil Engineers, OW arner Medal otal ritten contributions relating to improved loco- 
American Concrete ! nstitute, , Philadelphia ‘Engineers , the motive design n at equipment 


Union of Philadelphia. the 


id utilization on of better materials i in railw 


Mr. Fry is also a member of the following English societies: 


“of Civil Engineers, the Institution of Mechanical Engineers, and 
Law ‘H. ‘Fry Railway Engineer, Edgew ater Steel Co., Picesburgh, Institution n of Locomotive Engineers. He i is the author a book, 
- ‘Pa. was born in Richmond, Province of Quebec, Canada, and obtained | ‘ee of the Locomotive Boiler,’ * and has contributed a large <a 
‘ | _his technical training at the City and Guilds of London (England) Tech- = “of articles on locomotives | and on metallurgical subjects to the technical — 7 
Institute, the University of Gottingen, and the -Hannoversct “Press of chis ountry ry and of England. 
Annual Meeting Jottings. Florida, to find that he had someone else’ Ise's bag. series of events 


| demonstrated railroad efficiency his bag , was delivered two 0 days later— 
One of the interesting items at the meeting ‘was the There’ 


convoy going by "and many of our members and guests saw not too far 
of off in the Ocean their first basaid oy,  escoreed by ‘blimps and probably other 
ig 
-—antimine and submarine protectio Tc brought home as nothing else 
ar probably could the nearness of at conflict. Oil on the beach might 


the privilege 0 of road new suit in “Atlantic City (at his expense). 


College professors will be absent-minded —as well as ae rest of us! 


also have been a very unplez asant reminder, 


clean and the bathing good 


We have had many favorable comments on Lundell’ Presi- 

Address covering * ‘Chemical me Chemical Analy- 


Tei isa a splendid a address a 


Engineering Education, it was a very gracious move for the 5. P B.S. 

to have its m cetings: in New ‘York begin on on June 28. This. question of 

: scheduling meetings with a minimum of conflicts is one thac haunt ad 

society officers and secretaries. 


One of our ‘past- preki idents sitting in the ack row of a meeting sc 
was surprised to have one of the speakers whose paper had not been pre~ 
: will 2 appear in the Precedings w hen itined during the winter. ed A by- printed refer to o the’ “work of our committees since the’ Third Century B.C. 
“Some of them § go back pretty far and probably a number have bee 
cused of still using archaic methods, alchough we must defend them to 
the end. | Regardless, the word used happened | tO. be pretty close to 
what our past- president had heard ~instead Ae 


- will take responsibility for | chig|c one onl zo to the 


and 


u; _ product of the address is the paper in this issue by one of Doctor Luadell's | 
€ associates dealing with a matter of vital concern to cated members and — 


more than one past- -president —the n measurement of fish. - ae Ve 


The gentleman who fainted during the President's Address recovered | 


very quickly and was around for meetings the next day. Many members. 
asked how he was. Incidentally, the secretary of a aides association _ fom of the class. 
“tells us us that t this w was the third general se session of a meeting w vhere h he had 

noted someone passing out. Our only. comment will be that after the 
hectic week of meetings and sessions some of our members go 


itis only fair to excuse them if they do adopt this s method of obtaining © 


and had signs, “W of the Society, one of the interesting features has been 


YF Materials Convention,’ * which while somew what of a misnomer is not recognition n of forty- year members, through the presenta- 


as bad as the one in the restaurant across: from Society Headquarters a ‘tion of a suitably engrossed certificate to those individuals 


cary during the annual meeting of the American Society for Metals or ‘companies which have been continuously affiliated 
fall welcomed ‘the American Society of Metal Delegates.” 


Responsible for w may be good and definively for w bad in the annual meeting 15 members were 


the ASTM Bu LLETIN, , we were somewhat taken back when Doctor - nized, nine individuals and six companies as follows: ee 


Gauger, in accepting for himself and Professor Todd the A.S.T.M. Dudley 7 Charles Derleth. Je. Bradley Stoughton 


Medal, said he could hardly wait to get the box open and see what W.C. DuComb 
of medal was really “being give en tc to him this year, since he had noted in 
the ASTM an announcement of the “Aw vard of the A.S.T. J. 


N. F. Harriman 
Dudley Metal.” Sure enough, in the May s Provisional Program, W.M. Saunders ‘Lukens Steel Co. 
We changed ey aw ard as indicated, but the two worthy winners of the oe : 


Smith Sherwin- Williams Co. 
Medal this year can rest assured that they | are getting good ‘quality—the 


Sea Sel Works Co, 
as. w had. is NO ersatz as yet. 


‘The certificates were gs by T. 


.L. Van Ornum 
Ajax Metal co. 
International Harvester 
Jones & Laughlin Steel Co. 
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WwW. Selvig. U. S. Mines; Porter, Chemical Engineer. Mr. and Mrs. L. H. Winkler, Bethlehem Steel Co., G. O. Hiers and Hack, 
_ National Lead Co. _ T. A, Wright, Lucius Pitkin, Inc.; H. V. Churchill, Aluminum Company of America; in the background, M. & Fuller, The New Jersey Zine 
Co.; and, barely C. C. Nitchie, Bausch & Lomb Optical Co... and Mrs. _ Meyer, Tennessee Eastman C Corp.; G. M. Kline, National Bureay 


30 y ears. 


n Tin rision of Timber Mechanics, w hich now is Carry ing on 


nd d spring he auspices of the Philadelphia 


“Commirice headed by F. G. Tatnall, Baldwin-Southwark 


Corp. . The first—on September 24—is t to be held in the Society the Society of Amaia 


Lecture Hall of Franklin Institute with one of thec country Foresters, and the | Engineering Society of W isconsin. 


outstanding authorities in the field of timber scheduled as Also, he is is a member of the T imber Research Committee o 
= chief Spei aker, = -Markwardr, Chief, Division of the International Union of Forest Research Or Sanizations 


Timber Mechanics, Forest Products Laboratory, and attended inters rational conferences this field ; 
Madison, Wis. Because of the increasing use of timber London i iN 1937 and 1939. — 


in construction and various other applications, w where On October 2, A.S.T.M. will join with the America 


previously « otier materials have been used, and also the — Society for Metals in a session of definite interest to al) 
remark; ible development of the forms in w hich the wood metallurgists and those ¢ concer ned with the field of 


can be supplied as plyw woods, veneer, and so forth, many 
members and others in the Puaacaiphia District will be shey hele found in cer tain 1 foreign type planes and. engines 
interested i in this. meeting. which have come into our possession. This is. 


The very extent of the literature in the more or scheduled for Temple University. 
"specialized fields of engineering materials makes i it difficult In Ja anuary, probably at the time of the January et 
Pie * keep abreast of new developments and to appraise cheit ings of Committee A- -1 on Steel, Norman 1} .. Mochel, 


significance. Ie i is the purpose of Mr. Markwarde’ s talk Manager, Metallurgical Engineering, Elec- 
_ o highlight some of the more important developments in tric and Manufacturing Co., will speak on the subject, 


timber construction ar and use, and to review the significant: “Theory of Specifications and ‘Their Application, 

research accoraplishments on this material. The talk bodyin ing in his discussion s some of the very widespread 


be illustrated with lantern slides and he has had in and using a a 


range of materials. 


I wi e owin 
Included in the resentation will be the foll 
1g Recent research ili on the microscopic. structure of w wood; chemical 
Seasoning, which provides a revolutionary method of drying wood; ~All 
eee in glues as they open new horizons in wood co construction; a ‘ an 
technique of affording versatility in properties and appli- Bates, "Director, 
cation; modifica ion of wood properties, through resin impregnation — Electric and Manufacturing Co., East Pittsburgh, Pa., 
Cimpreg wood); -fesin impregnation and compression (compreg. wood) and Dr. H.. Bigelow, Director of. ‘Technical | Service, 
affording i in 1 effect a new material; improv ements in jc joints and fastenings te Plaskon Co. . Inc., ’ Toledo, Ohio. © Dr. Bigelow ‘is a new 


by means of ‘modern metal ¢ connectors; of laminated member of A. _T.M. Executive Committee, 


> grading; The final meeting, sche scheduled for March 31, is on the 


St ubject of building: material in ma 


on the faculty of the ar imesens College of the Univ ersity. is in charge of the meeting will have a panel of experts 


= Wisconsin, and is co-author of a book on Descriptive — to cover various topics of general interest. - 


Geometry. He has been 1 in engineering research work at All A.S.T.M.. members an and others who are intereste 


the U. S. Forest Products at fornearly are cordially invited to attend these meetings. 


P. V. Tippet. Farrel- Birmingham Co.; Lewis Probst, Pennsylvania Forge Co.; J. A. Co.; J. D. Tyson, Steel W Div. ., Baldwis 
_ Locomotive W orks. Martin Fleischmann, Timken Steel and Tube Div., Timken Roller Bearing Co.; A. H. Salerno, J. F. Wyzalek, J. Cannon, all with the 
Hyatt Bearings .. Genera! Motors Corp.; H. C. Weirick, Steel and Tube Div., Timken Roller Bearing Co. A. O. Schaefer, The Co.; H. 
7 Laval Steam Turbine Co.; C. W. Johnson, National Forge and Ordnance Co.; R. S. Saunders, Lynn Works, General Electric Co 
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nning El sctron Microscope | 


Zworykin 


IMAGE, No matter how produc Tr 
be regarded as subdivided into | individual image 
each of w hich bears a certain definite rel ationship 


The “E lectric’’ . Microscope: 


‘geometrical arrangement of the corresponding elements The i interest of the R.C.A. in scanning 

in image and objects is similar and if there is a regular microscope is an outgrowth of a poonecrperes: pag the 

-felationship b betw een certain characteristics of the image 

‘elements, for example, brightness or color, and the — ‘of the scanning principle to microscopy Gs) 

other characteristics the object « clements, as 

_transp arency, reflectivity, mass density, the is: -ceivi ing. sy stem with an n ordinary, microscope with 
as faithful. quartz optics (Fig. This arrangement permitted ¢ the 
P ‘The formation of an image may result either from the direct viewing on the kinescope of the magnified images Sof 
_ maging of all the elements, as in the pro- specimens illuminated with ultraviolet or infrared light 
5 jection c of a picture on a screen, a photographic plate, or by udilizing t the ultraviolet and infrared sensitivity of the 
‘the retina of the human eye by optical lenses, or by the photosensitive mosaic in the iconoscope or television pic k- 


: ny successive recording of of individual i image elements, a proc- up tube. _ The magnified ultraviolet or infrared image -. 


4 elementary area of a similarly subdivided object. If the 


_ess familiar today from. the | practice of television. us y projected on the mosaic and forms a charge image thereon | ae” 
4 Modern high-power electron microscopes may utilize —a distribution of charge everywhere proportional to the 
‘either o of these : procedures, the different interactions of distribution of i intensity of radiation i ‘in the original i image. 
the several object elements with the incident electron hae. : The e scanning beam of the i iconoscope > releases the charge in 
producing the intensity variations observed in the image. the individual picture elements in succession, generating a 


The conventional electron microscope, like any ordinary ~ signal which ultimately controls the brightness of the 


optical instrument, records the whole array of elements scanning spot on the -kinescope screen, the latter being 

) simultaneously i in the form of an electron- -optical image. synchronized with the spot on the iconoscope- mosaic. 

~ § The scanning microscope, on the other hand, adopts the Thus the charge image, and hence the ultraviolet or infra- 

| _ methods of television, t that is, records one piccure element red image, _ is reproduced visibly on the kinescope screen. — 

; “at a time, as the result of the s scanning of the object by a In the above arrangement the imaging of the original 
beam with a cross-section of the order of ai an 1 obj ect ele- specimen is — out in the ‘Coaventional 1 manner, with-— 

sphere of usefulness; the conventional ¢ electron microscope 

4 

is primarily suited for the study of transparent” 

specimens less than 1 yu in thickness, while the scanning 

"microscope has as its special prov ince the i investigation 


the surface of of opaque (to electrons) objects. the one 
ha 


and, the adaptation of the conventional i instrument to y the 
observation of surfaces brings about. a ‘great al 


= a and observ ing this in of otigi- 


the conventional electron microscope 


ut mate-— 


compensating adv vantages. Roughly, the two pes 
correspond to the biological and the micro- 
scope, respectively, of f light optics. 
NOTE.—DISCUSSION OF THIS PAPER IS INV ITED, sida for publi- 


cation or for the attention of the author. Address all communications . 


AS.T.M. H d 2 
-1-M. Headquarters, 260 S. S. Broad St. » Philadelphia, Pa. 


Director, and Research respectively, R 1 Photograph of the ‘ “Electric Microscope” Showing 
J R.C.A. Manufacturing Co., Camden, N. J. Ultraviolet Light Optical Microscope with Its Associated 
to the reports and papers ap- Illuminating Equipment, the Iconoscope the Ampli- 

8 in the list of references appen ed to this paper. fiers, and 
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This aperture is imaged on the by the tw O-stage 


reducing system consisting two magnetic electron 
lenses, each by itself producing a reduction” in the spot 


by a factor ~ to 30. The obj ect 
REDUCING LEN’ 


with character of latter is to be 
object i is surrounded by a collector electrode at a some- 
wewing what higher potential (approximately | 850 The 


COLLECTOR secondary electron current collected by this electrode 
AMPLIFIER duces a a voltage drop across a signal impedar ance which is is 


amplified. by a regular television Vv ideo amplifier a and even- 

tually applied 1 to the control grid of the viewing ‘tube. 
The scanning of the object is ac ccomplished with the 
id of the magnetic | - deflection yoke situated just above the 


a 
second reducing lens, the beam describing a scanning pat- 
tern of 440 lines or ona total area of the object o 0.00§ C0 0.010 


In. in 1 diameter | once every thirtieth of: a second. 
ety The relatively simple instrument described above, nor. 


= 


out the scanning process. ‘Thus the mally operated with a magnification between 1000 and 
microscope"’ is aot a true scanning microscope. However 2000, was capable of attaining a resolution of about 
_ during this deve ‘lopment i P was realized that t supplement: al W hile this « was s gratifying 2 as a beginning, it Was not in 


 magnificatior n ( ‘could be obtained electronically a any s ce 


simply reducing the size of the area scanned on | the i ‘icono- | tional electron microscope, and even falls s short by almost 

— scope mosaic waile keeping ¢ the size of the 1 view wed picture an order of magnitude of the resolving power of the metal- : 


> same. It must, of course, pointed | out that the lographic light microscope. . Neverthe less , the resolution 

‘magnification so obtained does not rev veal any: new informa. > of 1 w obtained probably c came close t to the optimum that 

tion beyond that obtainable with the optical system used. could be expected with an instrument using an ‘oxide. 


If, , instead of scanning a charge i image of the specimen ae coated cathode and providing a i directly v viewed 441- line 
Fae 
produced i in the iconoscope, the s specimen itself is ‘scanned — _ television image. — With a still smaller scanning spot, as_ 


by an extremely minute beam | and the secondary emission "required for an improvement in resolution, the beam cur- 


~ is used te actuate the kinescope, we have the fundamental rent, and hence the signal currents, would have become so 


ofa scanning 7 small that the intensity variations of the image would 
have been lost i in random, fluctuations of brigheness, that 


Noise, Beam Current, and Resolution: 


‘ scope with the ers replaced by a h half-tone > screen, = Picture noise is due, primarily, to the thermal noise a 


the input resistor, giving rise to fluctuations Va. in the 


testing the ‘transmission properties of a television 


ey channel, was inserted in place of the iconoscope and the Ra impressed onit, their root-mean-square value being 
deflection amplitude ¢ of the monoscope be: beam was reduced 


pang 
a very low value. Since, at all times, the total a area h = gkTRE- 
‘scanned on the kinescope s screen ‘corresponds to the total w vhere hie od 
_ area scanned on the screen of the pickup tube (monoscope), ok = Boltzmann’ s constant Ge 37 X 10" 6 erg per ef. 


the picture observed on the viewing screen then represents 


a ‘greatly magn: fied image of the scanned portion of i, : the absolute pemperamece: of the resistor, 


half-tone screen, the scale of magnification being given R its resistance, and 


“by the ratio: of the of the two scanned = the frequency band by the amplifier 
Two essentia! were required t to pass from the 
‘monoscope £0 practical scanning microscope. On the 
one hand it was necessary to make provision for exchang- 
he specimens; on the ¢ other, the size of the scanning spot Seddon 
to be reduced to a v very small value, since the diameter noise rato hence becomes 
of the ‘Spot i is equal to to the least : separation of two points ‘2 = 21/2 RI R 
on 078 X 
076 X 10° 


the object. which can be resolved in the final 
taming microscope, ‘The band width F 1s fixed by the requirement that che 


early with these fall information contained in the picture ab is trans: 


the first anode ata t 400 and 


“crossover’” in the of 0.020-in. aperture. 


of 


tran 
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— 
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a ang! 
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= 
Her 
ssion Of a picture Of 260,000 (441 X 441 X picture: q 
lt Ae ments repeated 30 times per second requires a frequency ia 
q + var id of at least 4 megacycles per second (7). The ~ ie 
Ee 


wi 


| tive signal ‘resistance, R, on the possesses an Equation 5 may be solved for d, leading to a least resolv- 
upper limit of the same order as the shunted impedance able se 

of the capacitances of the collector electrode and the 

of the input tube of the amplifier at the highest frequency 


noo ohms (8) Thus, ‘in the Case | here, be to great second 
contrast of the specimen observ red. 


Next, it is of interest to inquire how small the beam 


asured in am eres. current must be in order to achieve th optimum resolu-— 
ik _ The maximum value of the beam current 4, striking the é tion obtainable for the given voltage and aperture defect — 
dh f tl be ded fi Cf. Thi resol b 1 if 
object, and hence of the signal current e deduced coef icient Cf is optimum reso ution is obtained 1 
— from elementary optical consideration. In any optic: al is given the value which minimizes d= + 


ie sy stem the apparent brightness of an image is at best equal — 


to the brightness of the object multiplied by the squares = 


of the indices of refraction at the image and the object. 
Here brightness 1 may be defined as amount of radiation (or = a” “GCA!s = 1. I. 7? X 107 $ cm . or t 170° 
.- charge) emitted f pet ‘second per ‘unit area of the i image ge and ie V = 800 v. and Cf = 10cm. ” and, by E q.2, 


object into unit solid The index of refraction, 


the o other hand, is given by the velocity of the electrons. che 


, where j, is” the thermionic emission per v unit area. 
The brightness”’ of the: image spot, scanning, is i 
where is the total current in the scanning beam, 6, its ratio b om I 4 


angle of conv ergence, and A, the area of the ne 4 _ Three methods may be applied to improve the signal- -to- 
ingly the maximum beam current is given by ‘ratio in the i image, making the attainment of high 


i = AB @ resolutions pussible. ~The current density at the electron 
may be ‘increased ; the noise introduced by the 4 


where V,, mean volt-velocity of the electrons seckcueas RS amplifier may be reduced, for example, by y utilizing an an 


lift 
a hot cathode, is of the order of 0.1 Ve , while V represents — electron multiplier; and, finally, the frequency band may 


the potential of the object relative to the cathode. Pape =e oa reduced by replacing the viewing tube by a relatively 

_ The ‘magnitude of 6 6 is determined by the resolution re slowly recording d device, such as a facsimile receiver. ke, 

quired. Let the least distance which is to be resolved— The first step in this direction consisted in replacing t 


her words the diameter of scanning spor—be thermionic c cathode i in the scanning microscope by a cold 


ot 
canal 
equal to d. _ Asin in the case of the conv entional microscope, _ cathode, in the form of an appropriately etched and 


quantity i is determined primarily by the spheric -al rounded single crystal tungsten point | (9, 10). Three 
aberration of the final lens: ‘a sealed- off microscope tubes without ‘the magnetic lenses 
used to focus the sp spot on the specimen are shown in Fig. 
he cathode is seale in on the wide end, the s eci 
F 
Ww 


here C is a dimensionless constant characteristic of dhe. men on the narrow end of the tube. e. With pc points s of this P 
type and an applied voltage of a few thousand volts it is — 


lens and f is the focal length of the lens, and, for very small pad aay 
cs Bad of 6, by diffraction at the aperture of the same lens: A possible to obtain current densities of some ten thousan 


- amperes per square ‘centimeter originating from areas 
r Here d, - wave Tength of the electrons, is given by 1 ‘ n view of t ¢ very small size of the source— -whic 7 


71/2 om in a ly h imen—a single stage of reduc- 
n ged directly on the specimen- ge of reduc-- 


{ Consider rst t the. case of the scanning microscope dis- on is quite adequate. With such cubes it was occasion- — 


cussed above, having re rel: atively low resolution. — Here it _ ally possible to view satisfactory images of the : specimen 
is adequate to put Eq. magnified 8000 times directly on the screen of the viewing 


Eq. 2. and recalling: tube. the same time the | extreme sensitivity of 
(scp (V/V. 5), “quent shifts in the emitting g points even in carefully baked 


_ sealed-off tubes, their use in ‘demountable systems 


If the secondary emission ratio of the object i is near unity, : q ded 
will normally be necessary to require a signal- to- noise Accord lingly it w. was deci 


ratio > equal to 10, ‘so that “parts of the object difering in thermionic cathode of high specific ¢ emission and to rely 
for the necessary improvement in the signal-to-noise ratio” 
_ primarily on a reduction of the frequency band by slow: g 
the rate of recording of the image and on a diminution 
of of the the introduction of 
Tn the new scanning microscope a regular | facsimile re- 
was thus employed it in place ofa kinescope view- 


ing tube. This recorder prints 750-line image 


per sq. cm. 


— 
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“ 
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7 Fig. 3.—Three Sealed. 
Off Scanning Micro. 


ungsten points ts from 

which electrons are ob- 

tained by field emission 

are hidden by cylindrical 

anodes situated near the 

-middle of the tubes. The 

os cimens are mounted on 
wires which pass 

‘through the right- hand 
of the tubes. 


te 


increased by a factor x 60 X30 = as com 
ba tues 4, signal-to-noise ratio, obtainable under i ideal condi- 


with the previously used television transmission sy stem, 
_ tions, is large enough to justify the expectation that a 
the pass band of the amplifier may be reduced by this 
scanning microscope utilizing an efficient electron multi- 
- factor, that is, to about 300 cy rcles, if the same number of 
a plier a and a facsimile recorder can yield i images with a reso- 
picture elements is to appear on the facsimile image as be- 


lution close to the optimum obtainable in view of elec 
re on the kinescope screen. Actually the pass band w — P 


rego. tron diffraction phenomena and of the spherical a aberration 
made 700 cy cles, approximately doubling the possible res reso- 
7 of the lenses of the 1 microscope, , with signal- tO-noise ratios | 


or better—the least ratio which will give a satis-_ 
quency pass band being thee educed by a a of 6000 7 
‘factory i image. 


_ the sign. |-to-noise ratio was, according to Eq. 1 , improved faccory 


by : a factor 7 78. Scanning Microscopes Incorporating an m Electron M Multiplier, 
remaining improvement in the signal-to-noise ratio Facsimile Recorder, and Mechanical Scanning: 
about as the result of | the employ ment of a selected 


electron mu multiplier (R.C.A. 931) 13) asa ‘preamplifier 
is microscope installation i incorporating both improv ements. 
for the seconc ary-emission ‘currents from the ‘specimen. 


electron source, at the bottom of the microscope, 
With an applied over-all voltage of 12: 1250 v. the gain of this __ 
consists of a thin tungsten wire fed by at regul ated | —_ 

ts approximately t million, while the output “dark “fre 


equency power sup ly. 
current’” fa was found to be only about 0.5 microampere.— — P PP 
to a two-element electrostatic less comprising che grid at 
For extremely small signal currents it is the shot noise of 


the anode of the electron gun by means o of three microm- 
dark current which determines the noise in the i 


eter screws. A 3000-cycle square voltage wave is ap lied 
fluctuations i in the signal being given by (14) y q 


to the grid so as to give the hence the 
> 


3000- -cycle mo odulation. 


atio NOW > the current in the be: 


through which the beam passes, with the exception of the 


wh e W = J 
where G 1S the gain of che muleipii lier. Wi ith G G center electrodes of the two reducing lenses and the speci 


5 
60 Ic coulombs, = 0.5 X amp., and itself, is is normally maintained ata potential of 10, Q00 


with respect to the cathode, the vc roltage supply being 

(ga to > within 0.001 per cent by negative fee edback. 


"optimum re resolution an image of the crossover ner the beam, ‘the reduction factor 


of the order of 50. >. It m may - be ‘adjusted by varying 

= = 211 X 107 amp. h 
potential of the center. electrode with respect to the 

assuming again that the current density a at the cathode is cathode, a stabilized 2o00-v. supply” being provided for 

‘1 amp. per sq. cm. (w hich i is s probably | 00 low by 
of magaitade), and and end of of a narrow tube acting as clectrostatic 


Figure: 4 is a schematic diagram of the first 


= 


yan order this, purpose. About halfway between the first and-second 


Em 
a 
in 
lin ele 
| 
of 
pte a for 
| 


“their ps point of ‘focus, form too w idea a be: am tO p: 


Be :- fine aperture in the fluorescent screen. . They fall on the 


screen instead and their energy ts, toa a considerable extent, 
converted into the bluish — characteristic of the lumi- 


escent substance employ ed. AL arge fraction of this light” 


. “falls on the photocathode of the electron multiplier pl aced 
a favorable position relative to the screen and gives: 
mar) | time toa photo- current w hich, 
filtered, forms the signal current controlling 


WIDE AT ( a 7 ee 


The using a 


of contamination 1 of sensitive air 


iss admitted into the microscope and makes an exchange r 


multipliers: an easy matter. Maximum efficiency is at- 
AMPLIFIER tained i in this system by matching the peak of sensitivity. 


— the photocathode of the multiplier and the peak of the 
«HEAT ‘ emission of the fluorescent material Fig. 

_ SUPPLY 


(REGULATED) 


directions by rods mounted loudspeaker voice coils. 


The two rods were coupled to a vertical shaft bearing the 


specimen at its lower end. The shaft was suspended in a 
rig. 4 ofa h h 
- Installation in Which the Signal Is Detected by a Secondary diaphragm a short distance above the object, so that the 
3 Emission Multiplier and Recorded by Means of a Focslenile displacement of the object was approximately | Yio that of 
thevoicecoils, 


shield for the a ns. rotating with line frequency and p picture ire frequency, a th 


is placed apr center  tivel , controlled the displacement of the voice coils and 
P PP y 


~ fluorescent screen. — The final lens, similar in construction — hence that of the specimen in the two directions. 


to the first lens, forms the scanning spot, imaged c on the circumference of each cam moved across a slit placed be- 


specimen. _ The! latter may be translated in three ‘directions tw een a light source fe fed bya a stabilized 1 power supply and | 
in the same manner as the source. hotocell, linearly var ing current from the latter 


ae construction of one of the lenses is shown in Fig. 5 
They are made of Kovar metal, the roughly machined shy 


a lars for the three electrodes being sealed together with se “OF ELECTRON MULTIPLIER | = 7 bat 


glass in a high- frequency furnace. Finally 100 
are cut on a lathe on the complete unit and the electrodes 
are screwed into them. assures the perfect 
alignment required for satisfactory operation. 
On striking the surface of the specimen, the primary | 


electrons eject s. These low “SPECTRAL DISTRIBUTION 


the second 


“ary electrons, the lens 2 action this is stronger 


“for the secondary electrons than for the electrons of rh 
original b beam. The secondary electrons, div erging from 


"STAINLESS STEEL LENS 
ELEMENTS 


M 
"ig. 6. of the Photosensitivity of the Electro 
5.—Schematic Cross. Section of the Type of Electrostatic _— and the Spectral Distribution of Emission dy the 
Lens Used in the Scanning Microscope. x 


‘| | 
§ — 
— 
8 
| 
Aug — 


the rate of translation of the specin nen resulting from the |- 


“imperfect construction of the cam surfaces. Hence, in 
the final design | mechanical scanning was - indoned ‘tho 


gether and repl: aced by magnetic scanning. This. required 


anumber of modifications, which are shown 
ber. dific hare wn ematically 


in Fig. g. Upt to the image of the effective 


of the electrons 3, the ray path is unchanged. However 
second image, place of being | formed directly on the 


specimen, is imaged once more by a third elec trostatic 

bo of approxima ately unity magnification | on the station- 

ary specimen, ¢ the | path of the rays pe issing an 


in an inclined fluorescent screen. 


tik 


duce the electrostatic field at the object surface, causing 


the returning beam of. secondary electrons” to “spread” out 
+ While the beam deflection method of scanning was as recognized as hay- 
ing many advantages, it could not be incorporated in the original design | 
cause of the double use of the final lens and because of the small clear- 
nce ‘Space a available between -_ specimen and the final lens. a " 


‘The driving cam ard the associated lever and bellows can be seen in the 
upper left mounted on the facsimile printer while the two-directional 
mechanism can be seen mounted on 

che mic icroscope ‘column os on the right. 


2 
plification, to the w indings of th 


cubed sat laced in front of the 5 specimen SO as tO re. 


| 


to the adjustments for the electron source 
: and the specimen, two sets of f four: screws are provic ided for 


displacing the apper h half of the microscope horizontally 
rocking it the fine in the uorescent 


“alignment of the lenses and : apertures. grt Vacuum joints are 
ade tghtw with i neoprene gaskets. Glass: and hard- 
ngs ‘serve to insulate parts of the microscope which | are 
at different porentials from each other. The whole in- ; 
strument is sur rounded by a criple permalloy shield to 
eliminate the effect of external magnetic fields. Theev evacu- 
is accomplished by an oil-diffusion pump b backed | 
“by a rotary oil pump. — It was expected that = increase 
in the scanning time would correspondingly 1 the q 
difficulty of ali gning and focusing | the instrument. 


‘ever, rer, by incorporating a standard cathode-t “ray 


to focus and align the instrument quickly and 
accurately by using the magnitude and high- frequency 
content of the outputs signal as the criterion for adjustment. 


_ The greatest difficulty experienced with this instrument | & 


arose from the extreme sensitiv ity of the object to mechani- 
vibration. Consequently, the specimen head wa as re- 
designed, introducing ¢: extreme damping and d replacing the 
voice coils by oil filled bellows, s, W hose e) expansion and 
contraction were controlled hy draulically by the two cams 


on the facsimile recorder. Figure 7 shows the hy draulic 
system installed on the instrument. Fi igure 8 shows an 


_ example le of the pictures obtained wit rh the scanning micro- 


scope at this stage. The resolution of this picture is. 
approximately A, signifying a deci 


vance of the me: stallographic lighe microsc 


The Scanning } ‘dcroscope with A Deflection 


Fig. 8. pond Electron wilh the 
The remaining drawback in instrument with Shown in “Fig. 7. A Deeply Etched Nickel Surface 


hy draulic anaing consisted of insu ient un uniformity in 7 i 


— > bp w 


=" wp Oo 
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: 
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. the k location of the deflecting field close enough to ¢ the 
center of the lens to prevent a a material enlargement in 1 the 
waning. spot at the maximum deflection due to the sinc 


LUORESCENT SCREEN —— PHOTO CATHODE. 
| from the object | to have a small effect on the paths of the 
8 secondary electrons; second, ‘to prov ide space for the lumi- 


~ nescent screen and the ‘electrode reducing the field at the 


SCANNING DEFLECTION Figure” 10 shows the complete apparatus. — It is to be 
noted th at the multiplier is here located outside the 
_ microscope, the light from the fluorescent screen reaching 


its phoro-cathode through a large- -aperture lens. 


z signifies a further simplification of construction, 
igures 11, 12, and 13 show. pictures obtained with the 
acieieanicecadiaiia scanning microscope in its present form. — The resolu 
of these pictures may be estimated to lie near soo A. 
_ Even though this is as yet some distance from the opumum 
— to be expected with scanning microscopes employi ing g clec- 
7 tron lenses of known types, it goes sufficiently far beyond — 
the performance of ‘the metallurgical light microscope to 
render it a valuable cool in researches primarily concerned 
es. 
wi with the observ vation of surfaces. s. To gain an | idea of 
range application of the scanning microscope, it is 
merely necessary to consider many fields i in which 
metallographic a toolmakers’ microscope 


face structure ond light | micro-— 
scope | has a vital influence on resistance to corrosion and 
mechanical wear, as well as the 
“SOURCE 

transfer of surfac Examinin interior of the Darts, 


tay” Diagram of the Scanning Microscope ices as metallographic sections, the effects of different ‘methods 
of processing on the strength and ductility of the 


3 ich, in turn, after 
fication, controls the _motion of the 
| printer bar in the facsimile oe a 
~The magnetic _ scanning is | 
a plished by a small deflection yoke con 
7 sisting of two pairs of coils wound on 
a styrol form which is placed j just below 
the third lens. The deflection currents — 
are controlled the approximately 
A linear change in potential obtained by 
charging a a condenser through a resist- 
ance and amplified py a stabilized | d.c 
-amplifier. Synchronization | 
“horizontal motion in the recorder i is as- . 
"sured. by a commutator contact, dis- 
denser: at the end of each line. The dis- | 
of the vertical displacement 
4 j is accomplished manually by 
Tt is: seen that the role of the third 
lens 1S first, to possible ‘ig. pe Scanning Microscope i in Its Present E Experimental Form. 
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to 
| 
| — 
— 
— 
— 
| 
and to impinge on a larger area of the fluorescent scr 
Together with the edge of the cylinder at poten 
which provides an electrostatic shield beam, 
| baffle forms a fourth electrostatic lens. The light are 
Lathe fluorescent screen again is uscd Hale 
—- Ra 
— 
fame 
7 
ace 
— 


sy mathesize : a a magnified image 0 on the view ving ‘tube or re 
= pecial province is the imaging ¢ of object sure 


scanning microscope are concerned v with resolution 
and intensity. It is relatively simple to obtain, with : the 
aid of two stages ¢ of reduction, , a spot s size which does not 
xceed the optimum resolution obtainable with ‘the 
scanning microscope in view of diffraction phenomena ar and 
the spherical aberration of the lenses, s, these p playing sub- 
"stantially the same role as in the conventional electron — 
microscope. — On the other hand the current in such an a 
ctro 
“electron probe”’ is so small that, with» ordinary there 
mionic amplifiers, the picture detail would be completa 
_ lost in the noise, or random fluctuations of i intensity, in 


—A Scanning Electron: Microgram of the Surface of 
‘Nickel Which Had Been Polished with Fine Carborundum 


500). 


and of the ¢ ne 
niques, 


It is from the above that the 

Bi ce: sean of this ty pe of electron microscope has been de- 


pendent on concurrent developments in many “associated 


fields. ys ‘The last. described i instrument for instance includes 


picture transmission to the formation of 


images of arbitrary objects. _ The scanning process trans- . 
lates some property, such a as the ¢ electron transparency oF gj 

the secondary emission | sensitiv ity , Vary over the area. 


of the object, into a signal current which is 


cathode of a See led- -off In this manner a gain 


in signal is s obtained in addition to toa en in the © 


In the first realization n of this scanning “microscope the 
scanning was mechanical, the specimen being displaced 
4 _ by loudspeaker vo voice coils sy nchronized v with the motion: 
of the facsimile recorder. | As this art arrangement t proved too 
sensitive to mechanical vibe ation, was replaced, first, 
by a hydraulic linkage between the object and the recorder — 
and, finally » bya system of magnetic scanning. y few of 


the pictures taken with this instrument, showing resolu- . 
tions of the order of 500 A, are 


be development described was carried on for a period 


extending over several years, and by a large number of t wt 


workers in this laboratory. . We wish to mention in par 
“ticular the early work of A. W. Vance and L. E. Flory 
The authors | also wish to thank E. G Ramberg for a aiding 1 in 
the preparation of this manuscript: for his valuable 
assistance in connection with the mathematical problems 


olv ed in the’ design these 
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the electron probe fall directly on the first stage of the 


multiplier, they are permitted to fall on a luminescent “tubes,” 


_ Screen, whose. light emission is concentrated on the photo- 
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Publishe requiring or no previous chemical | background. 


some analyses are not included. 


The second section of the book is dev oted ‘to interpreta- 
Industrial anc tions of the tests” and their application to plant control. 


iti 
se is arranged 1 ee —"Wa ater Included here are discussion of such subjects as carbonate 


Interpretations’’—has_ been “issued non-carbonate “hardness, control, ‘steam purity, 


AL & L. D. Betz, Gillingham and Worth Sts., Frank- inter-crystalline cracking, corrosion, and many others. 
ma ord, Philadelphia, Pa. _ Twenty -five different methods of oe number of charts and illustrations increase the utility 
fF = Water analyses are discussed, 1 with procedures and ca ail this new publication and ‘it should be of definite i interest 7 
lations. Such water analyses hardness, alkalinity, to power plant engineers, executives, , operating engineers, 
Phosphate, sulfite, turbidity, oil, calcium, ‘specific con- and plant chemists and o others interested in water 

ductance, etc., are covered. With but one ‘exception, "spiral binding, 8'/2 by r1-in. size, | this page boo 
oft these tests are indicated as accurate determina- can be obtained 
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. Measurement of Len 


‘Dapication. —This note from storage and 


to retiring President Lundell o on the ev rrening of June 24, 


course of his address, that measuring the eth of a fish was so to use such a system for all length n measurements, but for 
any one could do it 

% most purposes, the sy stem would be at a disadv antage 


Pe ; because len ths would not be additive in the usual way. 


1 sthorie and 8 sthories, lying end to end, would ex. 


tend as far r as 27 true sthories, a property highly incon- 
PPARENTLY IT iS not generally know 


-venie n the building trades, for” example, though j it 
that it is to devise systems of measuring length, might | be useful for special pury Doses. _ This property is 


- differing radically from the c customary one, which fae le ons disadvantage whee Gshes are to be tol Hed, since a 


essentially in cour ting the number of times a unit length. rarely lie in this particular way. att) a 


such as ¢ as one { foot, must be applied to cover the he length to be Se Another disadvantage of the phy en system aa : 


fice 
|e ordinary pt purposes is that the unit is subject to ‘secular 


__Amother hich some is changes. It has been observed that in the course of time, 
name the unit shrinks, so that the numbers representing lengths 
coined. this system lengths are measured from a a fixed become larger. Although n no theoretical basis for this 
the secular ‘change i is known, no exception has ever been ob- 
ea on the scale are suc (that the measured served, and it has come to be accepted as a universal law 


* lengths are | Propor tional to the wel ghts of eed 


ee of nature that the length « of a ‘particular fish, w hen tolled 
4 similar ot density, as s fishes. 


in shtories, always i increases w with the | g years, 


“cause it has necessary property preserving w at 
has been called the absolute significance of relative mag- | 


nitude, which plays: an important part in dimensional 

verb is also needed for _analys SiS. _ No. matter what unit may be used for the sthorie 

the : act of ‘measurement, for just as a sailor never measures — 


a 14- in. . fish, tolled i in sthories, will always be 8 times as 
depth, but takes soundings,” when lengths are” age 


ong and a specimen 27 times as long as a 7-in. 

measured in sthories, the verb used is “to roll.’ Pecimen. While it is true that the ratio of two lengths | 
example, in a case where the unit is 5 in. long, t his has an significance, in any one system, because it 
> length would be 1 1 sthorie, e, 10 in. _w ould be ‘marked - independent of the size of the unit cused, comparison of 


j 
sthories, 5 in. would be marked sthories, etc. while 11 11 physhtorie— and ordinary sy stems shows that the 


correspond approximately sthories. Thus hile absoluteness is merely relative the ratio is not the 
lengths tolled phy shtories— are “proportional to the i in the two systems. 


weights of geometrically similar fi shes, they are also pro- In their own way, lengths in system are 


to the ordinary lengths the fishes would have additive. For example, the sum of the le lengths, 
after bein 


after being drawn’ through standard die, or after being tolled in sthories, of all of the fish in a catch be 
extruded into sausages of uniform diameter. W hen such 


- equal to. the length of a single equivalent fish. If the 
scale is is tolled for a 5-in. fish, but 2 27s unit is so chosen that the length of a fish w veighing 1 |b. 


+ is I sthorie, the ¢ sum of the lengths will also be equal to 
the weight, in pounds, of the catch, , provided t the ish | 


_ The physhtorie system based on the third power, is 
comes one the scale is not one 


applied o only to fishes that can be tolled. _ ‘Higher powers 
sthoric since such fractional sthories are considered unduly 


may be used for those that got away. Syse stems based on 
_ NOTE.—DISCUSSION OF THIS PAPER IS INVITED, cither for pub. Powers higher than the third are unofficial. — 
feet or for the atteation of the author. Address all communications — _ Speaking seriously, the physhtorie s system is | less absurt , 


ee A.S.T.M. Headquarters, 260 S. Broad St., , Philadelphia, Pa. vial and is better adapted to its special purpose, than many 
Submitted by an A.S.T.M. Member, 


 ? This is probably the meaning of the familias gesture which accom = be nee of measurement i in use, such one the various design 


panics fisherman's Narratives. tions of size of thread i in ‘the textile industry , of wire in 


4681 


Physhtorie and inch scales. 5 laches. = 1 sthorie. 937 


LISKY, DV whom they are tolled may find him. 
“Ned 
| 
- 
lim 
With aunit lengt which 1s called a sthoric or 3 
a physhtorie. The size of the unit depends upon the 
q 
cases where there is a legal lower limit to the leng 
ia > of 
6 7 8 9>10 12 13 14515 INCHES 


working ‘of density the suitable because it deals entr ely with superficial, 
n and other erage industries, using er- than fundamental, matters. C-8 has a as 
1 indicated m magnification is al about that “Tequired, but 
“evident | that an infinite of sy ystems ent is great. importance, these characte teristics are 
yrement can be devised. Some these, like the one not the important ones in the proposed standardizatic 
scribed, may be better It w vould therefore be best to assign the work to a new 
ordinary system. committee, 1-8, in w which the Bureau of Fisheries should be 
phys! shtorie sy a n as far as I, there may 
it deserves because of ge q “later be a | -9 also. 
order to realize the full possibilities: of the system stand- hen the Society has included the standards i in its book 
a ardized unit sthories for each kind of fish must be estab- _ of Standards, a fisherman who reports taking : a trout that | 
lished! eliminating the fisherman as an independent 17 physhtorie W ill not be regarded ; as a candidate 
able. Thus there” would be trout sthories, bass sthories, for in the least exclusive 
salmon sthories, tuna sthories, sailfish sthories, sw 
sthories, catfish s sthories, and inevitably suc ker sthories to recognize! standards. 


It might even be necessary to establish a different 
sthorie for the same kind of fish in different localities. 


Thus a trout which might have extended to over a hundred 
sthories in Maryland, might have ames to less than 4 
This’ is the kin nd of that obviously 
.M. w hich could later refer its W ork 


to the American Standards Association for approval as 


canine 


have designations which. might entitle them t to claim physhtorie; fish story 


assignment, ‘such as B-8,° which would howev er, risky; risqué 


on Fiber. Length De ermination ig his 


etermination | Ising the 


K 


objectively as possible. Sint: the 


ble hed from the stand he 
The. fibrograph is an instrument employing photo- : as ind of 


ibiade cells for ecanning samples | of parallel fibers and simul- breeder, the first instrument was designed to analyz ze seed 


= tracing: a length-fr -frequency curve. ‘The - geometrical cotton. Soon it became obvi ‘lous that t both time a and labor 

_— Properties of the resulting curve, or fibrogram, make it possible could” be save analyz zing properly composited lint 
quickly to obtain average lengths of various kinds, variance, samples. Methods 

coefficients: of vi variation, and other statistical measurements. 

The time for a complete length analysis is 6 to 7 min. The | 
_ Waviness and taper of the fibers are factors that make the fibers 

_ appear too short. The upper- -half mean length, however, agrees 


closely with the en — Fibers shorter than “hi in. are 


fiber Iength and of of 
Tength uniformity is well recognized by all cotton tech- 
nologists. The plant” breeder, as well as ¢ others, needs 


instrumentation that g giv ves” these pro properties “quickly, 
NOTE.—DISCUSSION OF THIS PAPER IS INVITED, either for pub-— 
lication or for attention of the author. Address all communications 
S.T.M. Headquarters, 260 S. Broad St., Philadelphia, Pa. 
__ | Paper presented before a meeting of = Raw Cotton Subcommittee, 
Committee D-13, on Textile Materials, American Society for Testing 
at Providence, R. I., March 
7 Head, Department of Physics, University 
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"studied both mat hematically and experimentally, with 
| - the result chat many additional advantages were obtained 
e result that many additional advantag es 


Realization of the obvious advantages of 
fiber lengths by a a curve t resulted in the design of a photo- 
electric instrument (Fig. 1) that scans the fiber ‘sample 
and traces a type of length- -frequency distribution « curve. 

tei is s that the amount of light — 


a sample. “When the fiber ends in the are ev up, 
i as in a seed sample, the resulting recorded curve is readily “4 
to. be equivale lent to the familias cumulated length- 


“aligning the fiber ends, once they have removed from 
: some bias, since the very short partial lengths _ 
seed, prompted a theoretical study of the curve that ve P engths are too 


obtains when the fiber ends fall at random. The details — abundant, making the curves unreliable in the region of 7 


- fibers short r than about in. The analys sis, | 
of this s study have > been published, * and only the more therefore, 


 disres ards the shore fiber that is usually n zlig 
important conclusions will be pointed out here. Since s th: lly negligible. 


information concerning length usually desired by the 


-cotcon technologist is readily obtained from the random 
as ‘The ‘Gbrograph (Fig. 1) is an optical instrument for 


- conv verting - optical density into relative number of fibers, 
SAMPLE and tracing a curve of the of fibers as a function 


the ‘theoretic. ul treatment of the , the fibers shown diagrammatically in Fig. 2. The light from 


were assumed to be uniform except for length, which is tubular incandescent lamp, L, passes s through the we 
only approximate. In the development of the theory, , Slit, S, to the analy zing shotov voltaic cell unit, A. 


the random sa sam mple ° was obtained by selecting a a fiber at light from both tubular lamps, L, also | illuminates a screen 


random from a! ‘urge population, using -sharp-pointed and the reflected light passes through the i iris, , I, to the 


tweezers. The fibers “were arranged perpendicular 1 to balancing _photov oltaic cell, hen ‘sy stem is. 
_ base | ine, with the point o of selection on the line and the | balanced, the illumination on B_ produces exactly = 


. tweezers oriented | the ‘same way each | time. — Because of same current in B as is produced in A by the light that 


sy mmetry, there is the same amount of fiber and the same Passes" through the cotton and falls on A. No -curfent, 


mi distribution of ler gths ¢ on either side of the base line. therefore, f Passes through the | galv anometer, G, as is indi- - 


a 
Henceforth, the pe tions of the fibers on one side o of the cated by its zero deflection. the cotton | sample, ¢ 


base line will be considered the random sample. Although - attached to the pen, _ P, is mov ved, the light « on A changes. | 


the fibers are not arranged in order of the partial length _ The card holder, H, attached to the iris, I, is moved r 
extending bey ond the base line, they could be rearranged _ simultaneously to produce the sai ame. current in B and, 


with the longest” portion: at one side and the shortest at hence, to keep the galvanometer from deflecting. ig. If the 
othe er. If the rearranged partial lengchs’ then iris has the proper shape the curve traced by the pen, P, 


ait 


- equally spaced, th the tips of the fi fibers would fall on the on the moving card represents the relativ 3 ‘number of | 
"curve that is traced by the fibrograph. It is this curve Ener at each position along the sample. W hen the — 
_ that has such convenient geometrical properties. — a. _cotron has all all been scanned there i is no change 1 in the light 
es ‘The sample prepared w ith the tweezers has the desired oneal A and the curve becomes v vertical. The pen is ae 
but its preparation w would be tedious and tot race the axis, of zero cotton and then His 


domness that exiscs when the are y & placed on 
‘the combs soon dis: isappears as the fibers are transferred from — 
one comb to the other. er. Ina a short time, a trash-filled 
~ nonuniform group of fibers is com bed to a uniform sample 
with the trash loc! ged back of the teeth and out of the 
sample. Randomness seems to be aided by carefree and 
7 relaxed n manipulat on rather than by the systematic or Ze 


strained action of the conscientious beginner. r. There is 


| Hereel, “AN fethod of Fibre- Length Analysis. Using the Fibro- 
Textile Research, X, No. 12, October, 1940, pp. 510-525. Fig. 3.—Fi with Tangent 
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“upon the number of fibers in front of the slit; 
| 
ta % 
‘a 
be ] 
im I 
tia | 
4 
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— each with 200 hion as the fibers on each KY 
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.E .ENGTH \F LINT IPLES FROM VARIE 
INT HE TEST AT | JAC CKSON, TENNESSEE, 1938. 
Upper-Half Mean L Staple Length 


fibrogram obtained from such a sample does not Cokers 


“resemble either the Jength- frequency or the cumulated  Dekapine 
Jength-fre -frequency curve. It does, how ever, bear the same Rowden 4046 

relation t to the cumulated length- -frequency curve as the Stoneville 
rice W2-1-2 

cumulated Jength- curve bears to the original 


_length- frequency curve. It might be considered a doubly Grand 
cumulated length-frequency curve or the second integral — 
of the length- -frequency curve. Because of the mathe- 
matical relationship, it has some interesting properties, 
and because the random char: acter of the sample is so — 
similar to » the random character of the fibers i in all textile reported the a pds 
products, these properties s seem to have important physical | of the eee length to be 0.57 of '/ in. or 
fibers in the original population i is given by the intercept — The fibrograph does not give the absolute fiber. length, i: 
on the length axis of a tangent drawn to the fibrogram at — for several reasons. _ One of the important reasons is the _ 
the short- “fiber | en . Some of t ese. properties are show mm ow aviness of the fiber in the sample, and the other is the 


in Fig. 3. tangent NL gives the mean length O OL tapering of the fiber ends. To test the relation 


of the fibers in the original population. The tangent the a absolute lengths and those ‘given 1 by the fibrograph, 
through the 50 per cent point intercepts the mean length were. carefully ‘sampled and more than’ 3000 
OM of the longer half by weight of the fibers and has fibers from each measured by the laborious - projectior 
called the “upper- -half ‘mean length. linearity method? and ‘using the fibrograph. Table shows: the 
of the fibrogram | is measure: of the length | uniformity results. On the average, fibrograph length multiplied 
the fibers. area between the tangent NL the bya factor of 1.19 gives the absolute lengths of the fibers. 
fibrogram is proportional the ariance, and the ratio’ “It should be noted that the factor is about the same for 
of area LMN to area LNO is the coefficient of variation the three cottons. 
- scuared. - The ratio of OL to OM is also a function of the The rime for a comnle sien 


The time for a a complete a analysis, consisting © of ge 
linearity of the and has been called the length- 


for dex. I h brain tl he 
= ormity inc ex. It is much easier to obtain than the — the tangents, and measuring the two intercepts is 6107 


the sample, combing it, tracing | the fibrogram drawing 
ratio of the areas and is quite well corr elated with 


coefficient of variation. length-uniformity index is 


an empirical relation and should be distinguished from 
the other quantities that have theoretical and | geometrical 
significance. 


| 


The. fibrograph records the data. in the form of a curv curve has 3 a geometrical 
or fibrogram from w which several m ‘measurements may be iting the measurement of various ad 
ae 
obtained . Ordinasily the proper tangents are drawn to centages of various length intervals, variance, and co- 
prop 


Ti 
_ intercept the mean ‘length and the upper-half mean length - efficient of variation. The upper-half mean is about the 


Which | are recorded. _ Since there is no magnification along: same as the staple length. 


the length a axis , Measurements are made directly and ins WwW aviness and tapering of fibers cause an apparent short- 
= any units desired. The upper-half mean length is approxi- ening of the absolute length, Wi hich 1s approximately t the 
mately the s same as the staple length, although there is same for the several. cottons tested. In upland cottons 


at t -mpts to meast e fibers shorter than '/, in. are disregarded. a, peal etre 


‘ reason to believe that the classer attempts to measure the 


identical length ‘that the fi fibrograph measures. The data 


Table I I are taken from. av ariety test made by A. Pope and J. O. Ware, “Influence of Variety, and Loca- 
, ef tion on the Fiber Properties of Cotton,’’ presented at the meeting of the 
American Agronomy, New Orleans, La. November 22- 
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Hig gh | lonor of Prohibited hems for ( 


Institute of Fuel of England will 


t Medal for outstanding achievement i in work te | AS oF yon 25, “ 942, 1 the Ar my and Nav 
fe scientific preparation and use of fuel to Dr. A.C. _ Munitions Board issued a memorandum to various = 
Fieldner, A.S.T.M. past-president and Chief of the ae Fa 


and Navy Sescuuane covering a list of prohibited i 
nolo; gic Branch, and also. of the Coal Division, U. for c construction work, which applies to all construction 


reat of Ww ll be 
Bureau of } fines. 1 He ill be ‘the second . American including accessory site improv » under the 
honored with this medal which w ‘as first awarded i iN 1930. 


An outstanding authority in the field of fuels, Doctor 


not applicable to construction ‘equipment or shir con- 
Fi Idn r has for over 35 years taker 
55 en a leading part in the struction. Since this | list has been made applicable to all 


ork of the Bureau of Mines. In 1 1919 g he was made super- aes 
public and p private construction in a’ ‘Directive’ of May 


vising chemist at the Bureau of Mines and later was ap- 
nd late: by M. is ee it As of w idespread interest. 


pointed Superintendent of the Bureau's Central Experi- 
ment Stations Division Successively he becam Chi 
ef are” andatory for 


hemist, Chief Engineer of the Experiment Stations Divi- 


sion in Washington and since 1936 has been in his present 


"positions. During the first world war Doctor Fieldner 


large of yas s mask inv estigations and served with i 


Was inc 
“the Chemical Ww: irfare S ervice directing the Gas Mas 
— "authorize the use of an item if the 
in the case justify exception. > Tie list i is too ) extensive to 


Internationally known as the and developer 


of many techni ves of testin; and analyzing coal, coke, 
‘ 5 contacting the Army and Navy Munitions Board, Wash- 


and gas, he is recognized as as having contributed to science ingeon, 
q ‘comprehensive know ledge o of the and values: fro 
| ew exam] es from the list may indicate its 


Doctor t Fieldne: has been active in A.S for 


publication here, but copies can be obtained by 


years and has served as chairman of Committee D-5 its products of prohibited with the ex- 


on oal and Coke since ‘1920. was president | oO in electrical equipment. 

Soc 1936 “1937 Hei is also active in many other  pro- Copper: And its uding brass and d bronze are prohibited for. 


and scientific organizations. in “produce: f all kinds except some seventeen uses 


As Chief of the Technologic Branch of the of “which are listed. Following this, numerous specific uses 


Mines, Doctor Fieldner now directs such div ersified activ in Where copper and its alloys are prohibited are are listed. 


j as petroleum investigation, , exploration for s strategic pruce: — | Lumber and v veneer aircraft grade only) andj products made 
erals, meta lluc gical research on the ores of vital war therefrom are prohibited. 


metals, and r resea rch w ork in the testing 0 of coal, call of = ae > And its products of all kinds are prohibited except as follows: 
Babbic metal where Necessary, cOatings, fuses and fuse plugs, 


va, not over 30 per cent, and sprinkler head fase, 


EIVED RECENTLY ‘from the International 


d Petroleum Institute and Chicago, is the v oluminous 1942 Municipal Year 

of Automotive Engineers | h aving organized the ~ Book w hich gives a résumé of activities and statistical 

| Cooperative Research Council to direct ” cooperative re- data of American cities as edited by Clarence E. mage 
search in the the best combinations of Orin Nolting. alt w are in any 
at red by interna way wi 


al c com- ” ay w it 
engines, 
under one head rx tese march work w has heretofore been -oted 


conducted separarely by the two organizations or jointly ma ap section. . There is “extensive kg We on cities of ‘over 


_ through the Coorerative F Fuel Research Committee. It has 1as_ 5000 population, information on state presse leagues, 

been mutually agi eed chat the Cooperative Research Coun- ‘related items. . The second part, of 5 pages, 

mh 4 cil, rather than the Society of Automotive Engineers, will municipal personnel f follow ed by a dis pet non municipal 
the Secrezariat for the Cooperative Fuel Re: Rese arch ‘finance. » There isa page section devoted mu 

Committee, the CFR Fuels Advisory ‘Committee, and the nicipal activities with pertinent reports: statistics. 
; ee A. E. Lubricants . Advisory Committee, the latter two, One of the very valuable portions 0 of the book provides 
having been con bined be known as the CRC W ar of officials. There is is a detailed Index. An 
Advisory addition to the book gives results of a survey 


Mr. C. B. Veal who has been | very are for anumber of of local d defense councils, and there is a list of publications | 
this wor< is secretary of th th Council w ith offices - Copies of the publication 


ttl 
7 he communication indicated that if the 
a 1 or material prohibited by this list is deemed ess 
4 
— 
al 

™= 
a 
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Cha: rman d discussion lea 
and Conservs ation jof Strategic Alloys.- —(from left to o right) M. American 
Steel Institute; S. C. Spalding, Iron and Steel Branch, W ar ee Board; A. W. F. Green, 
Pratt & Whitney Aircraft Division, U nited Aircraft Corp. : W. P. Eddy, Y ellow T ruck and 
Coach Manufacturi ing Co.: ; John Mitchell, Carnegie-Illinois Coen: J. H. Jones, Central 
= District, Repdblic Steel Corp.; Stotz, Universal-Cyclops Steel Corp.; V. W. Whitmer, 
Republic Steel Corp.; Lt. Colonel J. H. Frye, Ordnance Dept., Ww ar Dept; C. iH. Herty, Jr.. go 


Conserve tion 


n this the Round Table Discussion on 
 Eprror’ Nore. As indicated p previously i this Roun discussion on 
| Alternate Alloy Steels and Conserv ation of Sea Alloys was an outstanding ane of the 
ai Anaual Meeting. Arranged by John Mitchell, egie- Illinois Steel Corp., the discussers in- 
cluded metallurgists, ¢ wid authority ‘on the particular problem covered. WwW hile 


" discussion, with the approval of the chairman and the 


_ cooperation of those F pais we are able to present i in the following pages the ape eal 


_ which the various: ticipants gave. ve. Two of those participating spoke from notes, and were 


unable to submit for publication with this issue. 


Materials few r Steel Manuf acture 


H. J. Frenc Fe 
Presented by S. 


HE STEADILY of ation of inct | production from existing 


industry's activities to a large degree in a relatively short 


2. Opening-t up p of new sources of the raw materials, 
period of time. As has been stated | by oth ners before, Conservation in the use of the metals in steel 


really i inv olves changes in many of the I habits of the in- cion. 


dustry and these are reflected in no small degree in the Effective utilization of scrap and of 
av ailability use of many of the industry's m 


A few comments w would see seem to 0 be in order 
dt is not Lats sticable , within the time av vailable to con- 
¢ war 
av 


of steels, including ‘tilicon, to or herr ant foreign supply by 
nickel, molybdenum, copper, vanadium, tungsten, alu-— _ mestic sources. For the immediate future some furthe 


minum, zirconium, titanium, columbium, and boron. — But . ation efforts may be needed since a gradual but 


itis prob. ibly say small increase in the manganese used per. ton of steel i a 


ri long” since initiated must be continued and perhaps ex- "OW evident. This does not mean that conservation so 5 


panded i in the future for most of these materials. far has been ineffective, buts ri ither that conservation in GB 


if _ There are probably four major steps which need to be certain grades of steel may y have been counterbalanced by 


considered, either singly or in combination, ach of. in the of steels moe 
pecifications Section, and nough manganese now and for the farare to permit a 
ranch, WEB. somewhat larger use in a portion n of the alloy steel produc- 


Consultant in Charge, Unit on Tool and Die Steels, 
Specifications Section, Iron and Branch, War Board, tion. of 0.5 per cent above 


—" D.C. ~~" usual o. 75 per cent in, say, one-fifth of the expected alloy 


cliss | 44 - fe A I| | anc 
af}; |; 
| 
a 
onal 
St, 
anv | (i 
alu- | 
vers 
ip; 
vey — 
~ 


i. present supplies, and might t be u used effectively in chromium 
Substitution of “Manganese f 


should not blind us to the 


noc 


‘easy,"’ bat if ies war we may 


_ be badly pinched | because we paey never will be in- 


7 Probably the m most significant | factor in the supply o 
silicon is power, and the allocation of electric furnace. 
facilities to silicon at times whea the units are not needed | 


for other products. ‘Here, too, the habits of the industry, 


_ may have to be altered since power efficiency in Lege 


_high- -silicon ferro illoys: is less than that making the 


The long- rang 


program for chromium will provide ide 
~ sources which shou 


Id not be distr 
side the estern 
‘a further ce 


a orders are now in. preparation to nium for re recov ery 


chromium from steel scrap. 


of 


For any given pattern of production the position of 


not place an excessive burden 


- tensile rolled steels or other nickel- -coppe 


minimum in 


Some of the -vanadium grades such as 18- “4-2 


sten- -chromium- vanadium) have eliminated and the 


us metal 


0.20 per cent, is now being With 

4 few exceptions, Seng eliminated from steel 
specifications. a However, the use of c copper with nickel, 
when these are obtained ig) monel metal scrap, is in a 

somewhat different position. Nickel- copper alloy scrap 

is being produced i in appreciable quantities but this is im- 
f lead, of no importance 


to the steel makers but too large to to make the | scrap useful | 7 
to the wrought non-ferrous metal manufacturer. High- 


pure, containing small amounts of 


r alloy steels are 
the nickel 


and or per cent in the moly bdenum steels. An ‘expen 


rogram of producing facilities i is being activ ely Prose- 


pia 
may be determined quite largely on the one hand cuted “and increased domestic and South American st sup- 


by the success of conservation measures w hich | low er the 


‘nickel levels in stec ‘Is, and the develop 


scrap utilization 


lan | on the other. This can be illus- 
“erated by pointing 


out that at the av erage nickel consump- 


‘much ‘more of nickel in scrap i 


consumers” hands would appear to be mandatory. ‘The 
recent ‘scrap segregation order is a step in this direction. 


Estimates the Nickel Branch, W ar Production Board, 


in steel scrap might material in 


supply picture of nickel forsteels. 


SY Conservation measures for nickel, chromium; and tung- 


have placed a heavy burden on other steel alloy 

notably on molybdenum. This metal has had its use ex- 
panded appreciably and if substitution of ‘molybdenum 
is steels for other constructional and tool” steels is not 
closely c controlled, the present rate of depletion of stocks 
be maintained or increased. 


Anes especial 


lly heavy load has been placed on vanadium | 


y large increases in high- speed tool steel demands, and — 


by a heavy tonnage of large forgings where var anadium 
operates effectively in structural and quality control. 
Large increases in volume are but this metal is 


to remain under control and it has been eliminated - 
most rolled constructional steels. 


Definite plans are in force which will result in inc vn 
‘production of vanadium from both foreign 4 and 
"sources. However, it is not to be expec at 
creases will be equ 


SRS 


the war effort. 
To conserve van: dium, the a pres 


nt in the high-| 


evel opment “of an effective not be sufficient to allow unrestricted - of 


per ton of alloy steel for the past 5 there w ould 


c in the utilization of alloying el 


al to the rapidly growing demands of ~ chromium- -molybdenum steels. 
were incorporated into the American Tron and Steel In- 

stitute lists, the demands for moly ere not yt nearly 

BULLETIN” 


will defi- 


plies are to be expected. This increase in supply 


met may ‘take some the load of 


other alloys i in the progressiv e expansion of the war effort. 


aa conservation by sy reduction in alloy contents, or 


‘the substitution of o one alloy for another, can bed dev 


where t 


Even for some of the Ia latter so- called inflexible uses | 
a ith fespect : to one or more alloying | elements, it may 
possible to promote conserv ation. = For r example, in the 

field of stainless steels the carbon-chromium or os 
chromium types, may, , for some environments Py 


corrosion resistance when subs 


a consequent saving in both chromium milk nickel. 


| 


a 


In the engineering steels, a considerable latitude exists 
ements which, however, 
_ becomes restricted as the size of section is increased and 2 
the hardness re: required i in the treated parts becomes higher. F 
This is very generally known both to consumers and =f 
ducers and “has been utilized effectiv ely i in the creation of > 
the so so-called National Emergency Steels. 
_ At the present two principal types are represented: G 3 : 


e expected that such in- manganese- -molybdenum ‘steels, and (2) the | low nickel 


6 At the time thes els 


August 1942 


4 


butthesource , Copper is so urgently needed in the non-ferro q 
| 
= 
but, in the iforsometime | 
im 
= 
hie! metals zirconium, titanium, and boron, while now | 
—_— a  meltin ants, amounts to at least 40 per cent of recent onm anical pr an when corrosion resistance, 
monthly allocations of nickel to industry. Only about | retention of toughness at low temperatures, physical prop- 
per cent of this nickel comes back for new production, = 
| 7 
— 
|) with only tie. 
handicap of a modified fabricating technique 4 
| 
li 
— 
lm 
i ma 
| = 


T h ne ‘combination of moly b- 


$0 great as s they are today. 
na 
denum with incre: -ased quantities of manganese to obtain 


hardenability was a natural one with two of the more 


The low nickel-chro olyb steels are resources, , the m more effective us of alloy", and a 


: pecially attractiv e asa | means f for using alloys in steel 
a Ba scrap. The application, of these steels is only 1 now begin- 
ind industrially, , bur there is ev idence that their 
response to he: heat treatment and their mechanical proper- § 
a are adequate for broad fields of use ry. 


ce may be expected that out of the present” and future 

associated with the war effort will cor come 


j 
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fot 
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gs a very careful check on 


as this occurred some twenty fears ago orld 


War I. For the immediate present, howeve er, increased 
production of raw ‘materials, development of domestic 


cons uctional 

copper, and 

“moly bdenum, but “extends: to such fields speed 


steel | grindings for w which methods of reclamation, based 


nplete | utilization of scrap milk to be, and are be 


com 
coord to the | constr 


janganese 


= 

all inv volving the 
addition of aluminum in order that this addition should 


subco mmittee of the be Kept ata minimum consistent with steel el quality. | Ic 


American Iron and Steel made a survey of alumi-— 


num consumption | in 


indicated that as of January 1, 1941, the isumption of 


aluminum w 
this consumption had decreased to 0.562 Ib. per tou of steel, 
entirely through the efforts of the industry €0 onserve 


aluminum, which it was felt might become critical at balance 


any moment. A further survey was conducted in October | 
of 1941 which showed that consumption again was at 


0.562 Ib. per ton of steel, indicating that the industry had 


its on aluminum th “summer 


"These steps an ‘consumption of 50 per 


cent ferrosilicon, ‘silicomanganese, alsifer, and titanium, 


Assistant to Vice- Stee Co., 


40 


- 
50 per cent 


Inc., 


manganese 


Sept 


n the steel industry This survey from ak 


as 0.698 Ib. per ingots. In June, 1941, = 


oko th e efforts which have been made to d 


will be noted from this chart 
about 1 Ib. per ton in early 1941 to as low as 0.32 


lb. per ton in August, 1941 , averaging slightly under 


oO. 50 Ib. per t ton after the conserv ation program had set in. 


The interchangeability of aluminum with other 


oxidizers in certain ae: of steel makes it ‘possible to. 


supply of the various alloys: involved in addition to to the 


aluminum position at at any given en time. 


Z The consumption of manganese in the steel industry is. 
5 Ib. net ton of ingots. This 
-manganese 
of 
5c to ‘the increased p pro- 
duction of the "hh ‘manganese grades, balanced against — 
ate on manganese 
conservation. “i vt can be roughly stated that a decreas 
1b. of manganese per ton is equivalent to lengthening our 
"manganese reserves by 1 i 1 month, or that such a decrease 
will allow a much higher ‘tonnage m high manganese 
3 


!- Change in Deoxidation Practice — 

2- Change in Specification 

Spiege! Increased os Monganese 


Subshtute 


ase 
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Pour 


| 
he 
al 
= 
ff 
about reduction in aluminum consumption, Fig. 1 
_been prepared to show, at 2 given plant, the various 
| 


tion efforts in two different open-| Ww dis. 


grades ¢ of steel have not been materially. changed i in the 


decreased from ‘16 Ib. per net ton to about I 


= 


a In one of these plants, manganese consumption has | 


“nett ton to 8 Ib. per net ton n through: 
Changes in deoxidation practice 
July Nov. .Jan. Mar. Sept. Nov. "Jan. Mor. Moy (4) Increasing | the amount of manganese added to 


Aug Oct. “Dec Feb. “Apr. June Aug. Oct. Dec. Feb. June 
1941 1942 the ladle and that added to the 


silicon where this had not 


2. Changes in "specifications on products w the 


tions of manganese | ore is uncertain, and domestic produc- sets the specifications. 


zs tion of manganese ore is as yet relatively ‘small and can- B® _ Using 5) spiegel in whatev ver amounts available a 


$a 

not be expected to be a major factor for about 2 y manganese substitute. 


Taking t the > broad view of | manganese as a necessity in _ These’ two plants illustrate w hat can be done 3 
grades of steel and as a alloyi ing clement fo ganese conserv ation by attempting a good many changes 


manganese practice at all times. 
manganese conservation 


a tion in those steels where manganese is not —— as a ae changes i in spends of 11 shops and shows clearly how 


true alloying element or where it is accepted as a replace- increased amounts of high ; manganese consumption steels 


of other more critical alloys. the past 5 months have increased manganese consump- 


Manganese con: servation can be accomplished | by changes . tion to the extent that manganese conservation | as —— . 


in practice or changes in spe cifications. Some of. ‘these . trated by the period July, 1940, to November, 1941, ha am 
specifications are .n the hands of steel producers and others just about been offset by the increased production of the - 


entirely in the hands of the consumer. As has been higher “manganese grades. This curve illustrates the 
_ tioned prev riously, conservation to date has been balanced necessity for con ntinuing the \ 


vork on -conserv ation as a 
by the increase in manganese content due to changes means of: — 


must out the usable period of our ma man 


y 


ailability of m manganese 
has valready "stitute: for other ‘more alloys. 


7 
_JONSERV ATION’ has many definitions, but ing ground t tests. Proper functioning Ordnance 


\ atev er the words, the act consists of the effective e engi-- teriel it in the hands of our soldiers is the conservation of | 
neering of materials. a “military our country; we cannot let it down with. inferior equipment. 
The necessity for materials conservation and the oppor- ‘ 
anepduiait ll tunity of saving enormous quantities in Ordnance materiel 
in conservation Conservation i is the corre were recognized a year and a half f ago. by the Ordnance De- 


tion of past w vastefulness, occasioned by the normal over- - partment. This i is emphasized by the fact that in spite =] 
abundance of materials in this country. = ‘is a hard- i the millions of drawings which > must be reviewed, an 


is 
headed, materials: engineering job; a “study” of service ~ order was issued that required | a detailed report on every | 
- functions and nd requirements; and a common-sense considera- 7 Ordnance part using 1 per cent or more of certain critical 


tion of the cost of service failures. alloys. A As the list of critical and strategic materials 


_ Only in the peaalty imposed for service failures d co i grew, it w as apparent that better organization was fe — 


dustrial and Ordnance engineers ‘differ—the one costing quired 1 to deal with this problem. n. Consequently, by order 

dollars, the othe: the lives of our own men, perhaps a | of ‘the Chief of Ordnance, a conservation unit was estab : 

‘< - battle—or ev en the war. That is why Ordnance design — lished in each of the four operating divisions, that is, the 

and materials ; application cannot be based u upon opinions, | Tank and Combat Vv chicle Division, the Small Arms 

or reasons other than so sound backed by Div ision, the ¢ Artillery Division, and the Ammunition 


War Depr., Waking, ac. Division. ‘centralized authority was established in 


ayy 
4 Lieutenant Colonel, Ordnance Dept., 


— 


| 

steels to be produced without a g 
«manganese consumption. This is 
tm 
a 

|< 
made in conservation if we are to h 
the same time make use of manganese ‘sub 
4 element in alloy szeels. The steel producer 

 & 

— 


Research and Engineering, Industrial Service, w vhose duty of parts have already been alcered in design, so as to 


it was to sennnnaee and supervise the activities of the € accommodate this method of production, resulting in the 


Division units. The earlier system was essentially fe fol- of noncritical stamping facilities and saving consider-_ 
lowed, that of req requiring detailed r reports on all parts steel- ‘making capacity. 


taining an appreciable quantity of critical ‘materials or large unused capacity for producing malleable iron 


“alloys. An engineering study by the responsible design castings” is av ailable, and, since | malleable uses the least a, 

"section, the or the Central critical of ferrous products, it can be used | in many ae 


Conservé ation Section: det termines the possibilities of stances to o repla ace forgings, steel castings, , or rolled prod- 


substitutions or otherwise effecting conservation. ucts. An increasing tonnage is being specified by the 
the use of alternate materials is possible, ‘there Ordnance Department. 


three classes in w which all may be grouped. The possibility o of using gray iron castings in 


ar materiel i is more limived. ever, it is desired chat 


testing before a can be An industrial consultant has rend 


2. Those | not inv volving design changes b but requiring engaged to aid in this activity. Powder metallurgy is 
more extended t testing So aa ” le being utilized In fact, ev ery « effort i is being made to” 


> ‘Those requiring redesign, or extensive dev relopment use the least critical of materials, and fabricate by the © 


work. critical of processes, providing, of course, that the 
work in the first class has been completed and ‘required production | ist maintained, and safety or 
x 


tended welt into the second Sev eral Projects efficiency are not jeopardized. 
a W ar Depeccancae has adopted ma many of the NE stecls, be 


g them i in W 


"carbines, the Artillery and Tank ‘and 


hove ‘specified them ‘for a § great “parts, 


- while making tests for other applications. — ‘This ‘is par-— 


en accomplished : ticularly true of the carbon-molybdenum steels, in which 
an extensive industrial background and experience exists. 
The low _nickel- -chromium- molybdenum steels ‘ 


apparently have characteristics which make them valu- 


“able for many applications. | The lack of experience and 
data relative to their characteristics ‘has retarded their 


terested to know that 170,000,000 Ib. ‘of primary alumi- is being compiled by while the 
num, 12,000,000 Ib. of tin, 60,000,000 Ib. of rubber, and ‘Department is investigating the normal and subzero- 


Ib. of copper have been | saved, | based on the ‘mechanical and welding properties. When this data is 
for the remainder of 1942 and obtained , and ‘the ‘steels become available, it 


that they, will be used toa greatextent. 


In this connection, it is my belief that the enthusiasm — 7 
les 
been s sales effort used to make the public conscious of the 


_ Emergency Alternate specifications, and by manufacturers =o have been somewhat ov erextended. Many people | 


_ of completed units. are of the opinion that these are the only steels that will 


Conservation efforts are not restricted to the so-called & available, and have considered or are considering th their 
critical materials. It is becoming more difficult to find a use as substitutes for less critical grades. _ It appears tome 


ae common basic materials with which to feed the giant that the same effort applied to the use of plain carbo 7 


production machine which has been created. C considera- steels would result in greater b benefits, and save this low- 


tions must be given to steel i oe capacity 3 y, and to the facili- alloy scrap for the manufacture of necessary alloy steels. 7 


forging, casting, forming of of steel. ‘In addition, the supply of molybdenum is now trailing 
Ordnance Department has" taken “important s steps ii in this ‘its requirement, and any increased usage will likely make 
it as critical as the alloys w which it replaces. It is strongly 
_ Refinements in rifle bore shell forging practices b by in- recommended that a more determined effort ben made to use _ 
and adjustments in procurement, have made it Bote carbon steels. Bok the introduction of a series 
eous from both © 
e the chat conservation, 


like is a a proces, not a a product; 4 and above all, 


methods for reduc- Board, a great deal has been accomplished, and we have 


begun. But, , under no circumstances will such effort 


be permitted ¢ to interfere with th the safety and reliability of 
b personnel, a has been the materiel War machines are made to kill 
obtained from industry to aid i in this work. A A large num- weare going to be si sure that they ki kill the ‘tight o ones! 


tion 
pa 
has 
It 
| 
— 
— 
an 
ngs | | 
ion In a sense, conservation has only begun, but with the | mi 
now Cooperation of all agencies of the Ordnance Department ia 
eels | the War Production Board, Industrial Advisory Com as ai 
mp and the manufacturers, the following known 
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n of f Elements Necessary fo for Too 


By NL 


N THIS DISCUSSION references to peony tad Nedilig kept the actual conserv ation down “temporarily, 
chromium will be brief, since the | use of nickel in tool steels a Despite the fact that M- 14 was s able to swing the balance 
is infinitesimal aad chromium is nearly always used as a little better than the intended half-and-half basis it was 
-carbon ferrochromium. not been difficule sufficient to take care of the situation as the demand 


o far. Our efforts to date have been in the. conservation increased and the tungsten imports decreased. 


end of October, 1941, the amount of class B Ceungsten) 
a permissible was lowered to 25 per cent. This meant 


Ib. of molyb ‘bdenum high- -speed steel had to be used 


Vanadium. each pound of tungsten. Asa result of this extension the 


|The cobalt sitvation is not too ‘onside. The Iz use of molybdenum steel rose to ov er 80 per cent of the 


per cent cobalt high- speed s steel has been eliminated but total used 


this is partly due to the vanadium situation. . = general, . As of today this 75- 25 rule still stands. We have no ie 


the plan used is co confine the use of cobalt high-speed know ledge of any plans ie change it, but we must admit — 
steels to spots w here they are necessary. ‘tn colin ‘that heavy demands on the molybdenum industry, includ- f 


first problem was tungsten. ‘Even before the present ing export demands, have that element on the verge of 


record demand it became apparent our tungsten re- restrictions. The balance. between _moly bdenum and 


“sources, , plus our ¢windling i imports from China, could not tungsten is sensitive and probably \ varies from month to 


serve unless the price of high- speed steel sky rocketed to month. Weare notina position to know the future pic- | 
igures reached du ring | the last war. - Regardless of price ture or to ) make a any pre ictions concerning it. a 


the be r met under any circum- v anadium s situation presented a much more com- 
plicated case to our industry than the tungsten picture, 


Fortunately th iriaaie steele ny: existed. _ Several It turned out to be a ground- -hog case from many angles. 

of the molybdenum high- speed s steels were in pene weage _ There was just so much available for u use and we were 
giv ven the problem of using what was allotted to us where 


_ background | of 8- to 10-yr. experience. — "Sees modern it w as needed most. The industry acted as a unit with 
nge w _WPB and so far has kept close to the quota by —_ 


heat treating facilities existed the change was accom-_ 


plished by merely re-educating the consumer in series ‘the following restrictions effective 1, 
of hardening temperatures. Some cases required the ac- 


quisition but many intermediate cases" anadium has been’ dropped from al 


other than class A and class B high-speed steels. 
solved by che use of coatings during 


B (tun sten) has had the f followin restric: 


Tt had a long-e -established fact that | tools made 


4 molybdenum steels 0 of proper chemistry, when per cent vanadium types, or 


No tungsten high-speed steel is made ae 


--—-T.10 per cent vanadium except in the resence of 


per cent cobalt c or hi her. i. 


pe 
call he Class A (molybdenum) has had the following res restric- 


steels class A and set such steels up a as those containing 0.60 


grade i is made with more than 1. 90 per cent 
cent carbon, min. » 3.00 per cent molybdenum, min., ie 
anadium. 


_and 7.00 per cent tungsten, max . The tungsten high- speed rae: 


b) Existing grades are ared n to 
steels were called « lass B and were set t up as contain- 

emergency limits. For example, one gra 
ing oO. 55. per cent carbon, min. 


which called for 1.40 tor. er cent v vanadium 
The carbon content was as in ‘order 4 75P 
limits has been set down 1.30 to 1. 60. 
to exempt the various hot ork intermediate tungsten 
In the regular } low vz 


steels and confine the restrictions to the cutting tools only. 
«1.35 the general 


\s of June 1 I any consumer had | to buy ona so-sobasisfor 
_any three-month period, that is, for each pound of class 


SS he had to pu ‘chase one pound ¢ of cl class A steel. ee. _ Even in 1 the face of these cutbacks | the industry is today 


_ Before the issuaace of order M-14 we feel the | consump- under request to conserve a further 10 per cent of ouf 


tion of high-speed steel was on an 80-20 basis in favor of allotments. ~ This i is generally being accomplished by chree 


the tungsten steel. After» the first three-month period, methods: 


orders, ra i on a 60-40 LA further reduction of the vanadium 
in favor of MOLY types raers tor tun sten are 


‘existing pt prior to June, 1941, could be filled so that this 


Metallurgical Eng neer, Universal-Cyclops Steel Corp... 
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As to the effect of these vanadium restrictions on tool and oO per cent vanadium. et Using the 1. 00 per cemt var 
efficieacy we h have no great general tool dium as par, the vanadium- free, tools showed a 52 per 
steels other than high-speed steel. efficiency, but the 0. per cent v vanadium tools showe ed 88 
In the case of high-speed steels there will it 
‘te some | loss of cutting efficiency. How much, no no one This test w ou 
‘ knows as s yet. One saving factor is that in the past many 


v- 
tools were made | from the Sut the ser 


did justify th 


We do not have comprehensive | test chat give es us at, fe in The most 
clear picture but recently the author has been shown a couraging of this’ picture ‘to us is -wholehearted 
- series of w ell- conducted ¢ tests on standard 18-4-1 composi- cooperation of the consuming trade who seem to 0 realize 


tions with r. 00 per cent t ranadium, the problem and make the best of 


Conservation « of 


VIEW of the conserv: all strategid troublesome than has been produced on 


‘their high alloy” content required immediate con-— 


The straight chromium group holds forth little promise walls, auxiliary equipment, ammunition 
of any re reduction or substitution of alloy, since chromium boxes, chutes, etc., all fabricated by forming and spot 5 Se 


is about t the on ly element offering corrosion-resisting — welding. There is a movement on foot now to replace 


‘mo! lybdenum steels, with around 2 per cent t chromium and and nickel- molybdenum of the. 4100 and 4600 series and 


9.5 per cent mo! lybdenum, are used for still tubes, the _ even the NE series of chromium-nickel-molybdenum types 


properties | in the stainless category. . The] low chromium-’ “some of these with low- carbon _chromium- 


uid chromium is increased up to § and 7) per cent when roel in the high t tensile ranges, es. In cases W here itn may bed de- a 


"corrosion resistance is demanded. Then follow the valve “sirable t to retain stainless types such as as in fire walls, cowl- 


“steels and lo low heat-resistant alloys with chromium ings, etc., which are exposed to heat and the elements, 


August 1949 


a» 9 per he Next are the s so-called stainless _— 17- should be retained although ¢ there may be a possi- 


bility of fire walls using a lower straight chrome of the 
> per ¢ cent as additional c corrosion- ‘Iz per cent chromium type, with low carbon and colum-— 
Bd Properties are dema nded. Above this, up to 30 | bium « or aluminum to reduce hardening on spot welding 
cent, are the true heat- -resistant straight _chromes operations . Such steels, along with the 4 to 6 per cent 4 
with the actual alloy content « dependent ¢ on the demands. x chromium- molybdenum type and coated ‘mild steel are ote 
7 It is re readily apparent, th therefore, that at any reduction in receiving much consideration right now. None of these 
chromium w ould: be accompanied by a corresponding 2 steels, however » will have such high physical properties 
drop in corrosion and heat-resisting properties. But by as 17- -7 and hence will carry some w eight penalty. 
the same token: definite conservation could be attained ed by substitution w will therefore ¢ require careful [study 


a careful study of each application by the designing « engi- - The 18-8 and 20-10 regular and low-carbon types offer 
“ner a and the consumer to permit use of the lowest a alloy | aa hope of conservation other than careful application, — 
commensurate with safety. That is, use a 12 per cent - such ; as not using or specifying low carbon } where higher” 
Y chrome type, such as type number 410, wherever possible | 
instead of the more common 18 per cent chromium type, pects using these ¢ chromium-nickel ‘alloys where : 
430, and foll he edure with the still highe ; 
430, and follow the same procedure with the still higher the straight chromium could be very easily substituted. 
alloys even though the total expected life may iad some- This would apply to certain phases of the chemical a > 
less. process” industries, food and dairy processing, as well as 
_ The chromium-nickel alloys seem to offer somewhat _ many others. Each one, however, would require an indi-— 
possibilities. tensile that — analysis, both as to use and fabrication, 
17 per cent chromium of such substitution i is the 


Tou 


Considerable. help should result from recent 


section covering 18-8 stabilized with titanium 
difficulty columbium raising the carbon to 0.10 per cent max. and 
2 the titanium and columbium to 4 and 8 times 
Steel Corp. Massillon, » re . This will “give the steel 


| 
down to per cent vanadium, we would still ex- — 
vanadium will be pect around 92 to 95 per cent cutting efficiency. 
| 
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mills an opportunity to stainless thereby In chromium-nic ickel field, he chromiuma 1-2 
=: ering the alloys, which is equivalent toa high degree _ nickel type could in mary cases be reduced to 14-2 2 with a 
of conservation of . chromium and nickel. | Some further chromium | saving, , since both are heat- treatable grades 
‘Saving ‘could be 1 made by - reduction of alloys in these and the corrosion resistance would be. only slightly 
grades from .a service standpoint, — but experience has as du duced and may not be a factor at all for many uses. There 
taught us both ir rolling and fabricating that the higher — is also a good possibility that some applications of the 
nickel ranges are the most economical i in the finished parts. 17-7 high-tensile type could be reduced to 1 4-2 by fabri- - 
These same factors apply to 18-8 stabilized with ‘molyb- cating and heat treating the finished article. 
-denum though for the most part type 316 with the lower - There are some steels-used at high | Peepers 
alloy should suffice for all applications f for the duration. high strength is the primary requirement. Many have 
high chromium-nickel alloys 25-12, 25-20, etc., regularly used tungsten but recent developments have 
are used mostly for heat resistance when “necessary and shown molybdenum can be substituted with very good 
hence constitute a small field with the exception of weld- ‘results. This would permit the use of two alloys for high- 
‘ing rod. Type 25-20 is used in fairly large quantities in - sempenitned high-strength applications w hich could be 
welding « electrodes and chemistry is held on the high side Bry | interchange: ably "depending or on av availability. ae 
the range. Numerous tests shave been made to lower 
the alloy content and it appears 1 flow these alloys will very < ‘stainless and heat- resisting steels, there are a few a 
‘ likely be reduced. One application. which started with stitutes and new products available. Recent changes “a4 
25+ 20 welding electrodes has been changed to 18 -8, modi- / permit more reclamation of alloy from scrap and numerous 
with either raolybdenum or manganese. ‘Further ex- experiments are in progress for use of lower alloy 
perimental work is t now in progress which may entirely 78 probably the greatest conservation can be obtained by 
g 
more careful study of of each item 1 and use of the low est pos- 


sible alloys w hich a are now in commercial production. | ; 


National el Emerge y Steel Comp ositions 


proverb reads, not In both cases the compositions listed covered approxi- 
overjoyed at great riches for Allah will provide a need — » “mately 94 per cent of the total tonnage of pol 
therefor. One could apply the philosophy of that prov- products, bars, rods , and alloy strip w hich were 
t to America and its use of the elements which go oto during 19 1940. > 


make alloy steel. me ‘interesting to know that the 136 compositions 
In the field of alloy’ steels American industry has been listed were selected from some 4000 compositions “current | 
careless. We have been lavish | in the use of alloying ele- in the files of steel manufacturers. In other words, some 
‘ments , seeking a) ways foolproof steels which could stand 7 3800 compositions comprised only 6 per cent of the total 
a abuse in fabrication and heat treatment and still stand up nnage of the products under consideration. ae 
“under the punishment giver en them in the field. Our was s recognized that v within that 6 per cent there were 


orts to secure the maximum effect on | physical properties many steels of pr proved merit. iw hich by reason of their 
x from the minimum quantity of a given alloying element, — limited use could never be standardized on a tonnage basis. — 


combination of alloying not been too An orderly method of specifying composition ranges and 


searchin , up to now. limits for such steels was devised and published. That 
"4 Pp = Pp 


Now, Allah has s provided the ‘ik ah we are faced with method also ensures orderly procedure in dev eloping re- 
the real problems of scarcity from W which there is no im- search projects as will be seen later. es 


mediate escape, , and our nat_ve ingenuity rises’ and w ae _ In January of this year joint meetings were heid by the 


find newer and leaner alloy steels which are in many cases Iron and Steel Div ision of the Society of Automotive 


_ proving to be superior to the older and richer alloy steels. 7 Engineers and representatives of the Technical ted by om 


The leaner alloys of which I I speak a are the NE or National | of the Institute. All the data w yhich were used by our 
_ Emergency steel compositions, now familiar to all of you. ce Technical Committees were made available to $.A.E. an 
Before discussing the development of t those compositions as a result a single list of steel compositions now ’ replaces: 
in detail, it seems desirable to touch on a few of the events : the indiv idual lists of the two organizations. a 
which led up to the cooperative effort which m: ade pos ; a important departure from practices heretofore ad- 
sible the accomplishment of so much fundamental work in -hered ¢ to b by consumers is that the present lists of standard 
soshorv a period of time. steels are based on ladle analysis ranges to which check 
Py all know that in May, 1941, eam Iron and analysis limits are added. | ‘The check limits are based on 
a3 Steel Institute published i its first lists of Standard Steels . the natural phenomena which accompany the freezing 0 
_ Those lists covered 60 carbon steel | compositions and 76 an ingot, the size of cross-section to be sampled and th th 
compositions, : all of w hich were selected by type of steel involved: | killed, , semikilled, or rimming. 4 
composition limits from the records of steel producers This plan, which displaces the older fixed ranges and limits — 
: ~ according to the tonnage o of eac each produced. ects Sane has resulted in closer check limits than have been used 


a 
1 Secretary, General Tachinicel Committee, American Iron and Stee heretofore and is ; another step | forward on the road . 


“Institute, New York, N. proved uniformity. (See Fig. 
ASTM BULLETIN 1948 


| 

|| 
ini 
| 
be 
| 
- le LAS 1S a DOSSIDILICV at Che 1 C time | 
aS. # 
lt | 
| 
| 
‘eo 
Litt 
| 


>= killed Steel Plates 

~ ASTM AISI 
AAR M-1I6 
Novy 46S! 
Navy 48P 2h © 
Navy 48S5 


Lloyds’- Struc. 


} 


Tie Plates 


ASTM A67 
AREA i941 


Nu 


co 


Tubular Pro Products Carbon Ste: Stee! Bar: Bars 


ASTM AS3 a he 1020 | 

Am. Bur. Shipping 


/ 


Locomotive Track Spikes 
Forgings | | Structural Shapes ASTM 
ASTM A236 | | AAR M-ll6 | | AREA IS 
ASTM 
ASTM 
Army 57-1148 af 
Novy 46S! 


Fig. 2. 


bars |e ; laid out a plan of action taking into consideration not 
only the immediate shortages of nickel and c romium, 


i Figure 2 illustrates the application of a standard steel but looking i into the future a bit to see what the si scrap 
‘composition to several commodity specifications. situation might be in an effort to take maximum advan- 


ais Some wecks before the: nickel shortage became generally — tage of any opportunities that might become apparent. 
known, the Committee on Manufacturing Problems of the tk was well known that the residual contents of nickel, c 
Institute requested the Technical Committee Alloy chromium, and molybdenum were rising in both recycled 
a ~ Steel to prepare a factual schedule of possible alternates for and purchased scrap. and, , accordingly adv antage was taken Fe 7 
; nickel stecls. . The results of the Committee's work have — of that fact in the NE 8600, 8700, 8800, and 8900 ser series. 
been published under the title, “Possible Substitutes for The € experience of one large producer of alloy ste stecls i 
Nickel Steels. ."" That work enjoyed a unique welcome in | lia nickel steel heats is summarized in Fig. 3. It is ae 


the field of material as it did evident t in the field of lov low-nickel steels, whether of 


simple or complex composition, | more than go per cent 0 
the nickel called for by specification ‘ranges is being 1 re- 


a recommending alternates for nickel steels, chromium: 
and molybdenum were drawn on freely. _ Partly as as a re- ™ 
of that, partly asa result of the ‘reduction in sources March April-May 1942 
f supply for ch ad par It of a shif of as... aaa 
oO supply for chromium, and partly as the result of a shift _ a"? , | Plotted points are means 
which had started well before the war, chromium is now : of dispersion 
‘festricted in the same manner as nickel. Accordingly, 
‘Technical Committee on Alloy Steel developed alternates 
for chromium m ret 
force romium and nickel-chromium steels which are now | 
known as the NE series or National Emergency Steels, 
4% and which were published by the Institute under t the title, 
‘Possible Alternates for Nickel, Chromium and Chro- 
na mium-Nickel Constructional Alloy Steels.” 
7 In devising alternates for nickel, chromium, and nickel- 
~ chromium constructional alloy ‘steels, full use was made 
of the cc cooperative method of devi ising s steel compositions. 
of the Technical Committee on n Alloy Steel “met Per Cant of Nickel in Steel 


(MEAN of Specification) 
With of the Iron and Steel Division of the Society 


Engineers nd other interested “parties, Recovery of Nickel from 
AST MB ULL 


ions | of Standard Sevel Composition 
rent | om 
vere — 
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asis. 
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4 a as ‘those one prominent producer of alloy. 
<a 
No. of O.H. Heats: 437 — a satisfactorily as charged and 35 melted outside — 


ee ae ‘ specification limits. s. Of the 35 heats that failed to to qualify, 
“I4w ere high in nickel, chromium, and molybdenum ai om 


4 5 were converted to alternates. Three heats w hich were 
a 


wi 
TUT charged as s straight nickel steel were too high in chromium . 


charged as straight chromium over o. 
per cent nickel and were conv erted to alternates. Mists 
— heats which were e charged as as chromium- -molybdenum s steels 

_ melted too high in nickel and were converted to nickel- 
. - molybdenum steel, with a chromium content below the 
permissible residual. Of the 35 heats converted 25 were | 


‘converted to alternate steels 


_ The only other alloying elements which appeared to be 
available to the industry in not too restricted quantities 


were manganese and molybdenum. The ‘reputation 


_ manganese-molybdenum steels as used in Great Britain 


for a number - of years was carefully | considered; English 
experience was checked and English compositions y 


amined carefully. was the opinion of our people that 


a good series of manganese- e-molybdenum steels could be 


in steels, ‘of nickel in chromium- molyb-— made, using less manganese and less molly! bdenum than 


denum steels, and of chromium in nickel- moiybdenum English pt practice demands. 


By combining the “incidental or recoverable nickel ability data were collected and studied. was 
chromium, molybdenum from scrap with small from the information that certain experimental 
quantities of virgin metals or ferro-alloys, it was apparent — _ would have to be performed. T Therefore, a program was 


that a sav ing int Ie over- -all use of all ees elements would _ laid out in which steel producers and producers of ferro- 
be made. alloys m melted experimental heats of the new 
- must not be assumed, however, that because a sub- and secured hardenability curves for each steel. = a 


~~ stantial portion of the alloy content of the nickel- chro-_ 7 Because | an excessive amount of time would have been 
om mium-molybdent m 1 NE steels is deriv ed from scrap, any bd consumed in making standard tensile and ‘other physical 


important dollars-and- -cents’” economy ‘accrues to property tests of all the alternate compositions, the 
steelmaker. the contrary the difficulties mittee was of the opinion that for general applications a 


tes 
se involv ed in and segregating scrap more than comparison of standard end- -quench hardenability data 
would suffice as a guide t to © application of the alternate f 


an ‘example of t the difficulties which would be fac steels 
melting practi without. a series of alternate steels ‘That was based on the well- “known fact th 
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ate ad 
of , steels of same hardness, 


8442 from the table of compositions as one ' which might 
do the job. No physical Property data w were av vailable 


tite 
-“aleernate’ book. How is he to get sufficient informa- 
tion to justify his use of NE 

First, he might compare composition values” 

derived from data published in many steel handbooks. 


A comparison based on one such system? and using: the 
means of the ranges given for he t 
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of remaining 9 points 
fram Solid line 


tow ratio < of yield potat to a higher 
ia 


indication of incomplete Referring n now to the book of “alternates” a standard 

“th hardness characteristics of the two steels and it is og 
= that the curves compare favorably- —the manganese- 


he ik curve being somewhat higher than the curve © 


EQUIV. BRINELL HARONESS 


a 


for the nickel-chromium steel—as was indicated by 
composition hardness computations. . The manganese-— 
— molybdenum steel data are from a Io-ton open- -hearth ane 

. experimental heat (grain s size 7) which has the following 
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| een ‘Tensile Strength and Yield Point, in 


‘Possible Alternates for Nickel, Chromium, and Chromi um-Nickel 


: General Motors Research Labs. Constructional Alloy Steels,’ p. 118. ive 
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Fig. 7.—Relation Betwes 
cal 
a i 
$100, 4100, 


shows the relationship between tensile strength and yield 
* are : ‘a in n percentage of tensile strength, it is found that for 


hardness and tempering temperature indicates 
s steel should be tempered at approximately 


consulting Fig. 7 which relates to ‘tensile. 


“strength it is found that 310 Brinell, the hardness ae 


which the steel is to | be used, is equivalent to a a tensile 


| of 158, 000, psi. . On consulting ‘Fig. which 


158,000 psi. tensile strength a yield point o of 137,000 psi. 


87 t tensile strength) i is indicated 


| area of 54 per « cent, with a possibility of a a of a range of 48 to 
58h per cent as shown in Fig. g. This p property is cali. 
able only when the steel has been tempered to below 400° 


Reference to Fig. which gives the relationship 


| 
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~BRINELL HAR 


In this connection , Bain® states that ‘‘when the sev eral 
steels are carefully compared at the same hardness by the 
choice of appropriate tempering the tensile 
Properties are amazingly similar.” 
Sufficient information is now available for one who is_ 
well- -grounded in fundamentals to make a decision. A 
caused by quality difference 
further check can be made, however. Consultation of 


a 


TENSILE STRENG1 


Cross indicate variations 
from mean which moybe | 


Calculated PER CENT REDUCTION OF AREA 


A3140 


Tensile strength, ‘psi 158 000 
Yield point, psi 


“Possible Alterns tes for Nickel, Chromium, and Chromium- Nickel Con- 
gtructional All Stee Is," 


- Sometime later actual te test data® became av ailable at 311 


if one 
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ening” 
Factor 


Chromium........ «6 25 | 50 xX 250° j % 


numbers indicate that the nickel- 


-chromium- moly bdenum steel will be of the same order of "TEMPERING Tr TEMPERATURE 


10. —Relation | Berween Hardness and and ‘Tempering Tempera 


of data on carbon including series 1000, 1 
3200, 3200, 4100, 2300, ‘4600, 5100, and 
Source of General Motors Research Labs. 
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a It is evident that the steel will not meet desired phy sica 


properties 277 Brinell; therefore, adjustment in 


heat treatment is necessary. On consulting ‘Fig. 6 it 


found that to secure 311 : Brinell, it will be necessary ew Ft at we 


Py A recalculation of the expected tensile properties based 


on the new drawing temperatures gives t s the followi ing: 4 


000 t0 157 7 000 


Tensile strength, Psi. 
Yield p point, psi 
Reduction of area, per cent. t0 

ome time later actual tt test data? became : av available 


311 Brinell as: follows: 


of ates, per cent............ ine 
Tempering temperature 


Brinell hardness : 


From the foregoing it is “evident that the resourceful 


man tools at his disposal to assist him in in selectin 

ate steels w ithout nage of serious error ire 

y informatio M 18, 1 1942, Sec. 10, Sheet 55. 


of Stee 


plus the u unnecessary use of 
Chief Metallurgi 
Corp. 


.10 to 0. 
.25 to 0.3: 
10 to 
.10 to 0 
.20 to 
.30 to 0. 
.30 to O. 
.40 to 0.6 
.15 to 0 
15 to 0.25 
20 to 0.8 
20 to 0. 
20 to 0. 
20 to 0. 
.30 to 0 
.30 to 0. .40 to 0.60 


h cdenability data w ere accumulated from members 


of the committee and 1 w were compared in detail to -deter- 


mine how the characteristics of the ‘proposed alternates 
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.40 to 0 600 
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would "compare the characteristics of well-known 


“els That information was then condensed 


Those alternate s steels are ¢ given in Table a | 


Work on testing ng and accumulating standard tensile an 


other physical property data has continued. | U p to now 
the Institute has published about 120 curves giv ing much — 
_ of those data which were made possible through the gen- 


erous cooperation of consumers: and steel manufacturers 


The numbering system used to designate ¢ the National 


steels was set to conform with the standard 


numbering systems used by both the Society of Automo- — 
tive Engineers and the Institute, with the thought i in mind es! 


that many of the alternate steels become postwar 


_ Recently the Institute completed a s oiidiieas of alloy stee 


producers i in order to determine to what extent NE steels" 


were being made for immediate consumption. During 
the month of June more than 55,000 tons of NE steels — 


be melted. This represents about g per cent of the tonnage 


“through to ) the 


number of ses, and, second, the selection the 


_ The 16 igo NE steel analys ‘ses resulted. ‘These were 


ormation to guide the 


wa 7 


— 
ing tensile properties calculated from 277 Brinell: 
he smallest possible number of alternate com- 
ons Lat 
By 
~, 
= i 
n of 
= if 
F., enum- With the advent of war, maximum utilization of steel- fo" 
ber of alloy steels has increased at a staggering pace. Two producing jj 
years ago we in Republic had approximately 2500 differ- analy Ses tO ft cach shop con The 
14 ent combinations on our books. The responsibility for sonalities, came to abrupt ak 
this rests about equally with the steel producers and the lalyses w 
J ii 
per 
| 


, and therefore it was € expected that after a few gives the following oe penetration 1 values w hen oll. 


prsere, experience, adjustment | or modification would quenched from 1550 F., — no draw: 
nec essary However, they furnished a  start- 


Diameter of Bar, Rockwell Scale 


has been shown during the past six months, ascrap) 

condition has eveloped, which demands our serious 
tention. Alloy” steel producing plants are ¢ encountering 
residual chromium, nickel, and molybdenum, which may , ‘The NE steels bai ve ‘many desirable features—one of 
be desirable anc valuable, or undesirable a and harmful, de- 7 which is their | uniformity in processing. — , This is due to 
pending on « our ability to apply them on analysi ses specify- the fact that all elements in the 

— them; unless we can use the alloys we are obliged to sap 

pass them on as excessive and nonuniform residuals. The 


NE chromium-nickel-molybdenum steels fit the alloy mills as residuals because = ag in such elements will i 


Ww hen there is sufficient flexibility to allow intelligent in variations in processing characteristics 
. 


‘utilization of scrap residuals. The application of these iis Poorly y segregated scrap, speaking in terms of chromium- 
is in accord with the alloy conservation “nickel- molybdenum alloy steel, can be handled most ad- 


§ 


gram, while passing them on as residuals i is contrary to it. ._ vantageously_ in melting NE chromium-nickel-molyb- 
The necessary capacity operation of the mi ill may occa- _ denum, since all three major alloys are retained in the 


stl require the use of scrap containing high. alloy Betis furnace and all the nickel and molybdenum are re- 


—NICK KEL -CHROMIU M-MOL’ MOLY YBDENUM AND MANGANESE-MOLYBDENUM NE STEELS. | 
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A 4063 0. 
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to 0. 
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.40 to 0. 
.40 to 0. 
.40 to 0. 
0.40 to 0. 
40 to O. 


‘cole: The customer should not consider the presence tained in the open hearth but with the — of most a oi 


of such elements cause for rejection—to reach an agree- chromium. ~ How vever, if we are correctly informed, a shift 
ment with the customer may cause delay; any thing that i of all our nickel steel to the NE grades would save about 
causes delay or or the lengthening of op operations must, in these one nickel requirements in three years’ 
times, be analyzed and av ‘oided, if possible. 
aes As we e develop physical property and hardenability hae —_— to the chromium-nickel- molybdenum series, but it _ 
_on the NE carburizing grades it becomes apparent that the not too much to expect that 50° per cent of th the alloy 5 
. NE 8720 will do a satisfactory ‘Job as an all-around carbur- | “steels used vill be e changed to the NE grades, resulting i in | 
izing grade. lti is comparable to the 4 4620 grade a: as shown ving of nickel now available 1 in scrap. “ 
by comparison of the physical w hed and dea We present residuals maximum such 
carburized as I- in. rounds, direct oil que 0. 20 per cent nickel, o. 25, chromium, and 0.06 n molyb- 
_denum, shou!+ not be exceeded j if are to be 
obtained im process ing x the steel. 
We feel is a very definite need for a composi- 
strength, “tion t to b be added to the NE list, having an analysis 
134000 tween een residual bases just mentioned and present -NE 
130000 4o per cent nt nickel and o. would 


Apparently NE 8817 will, without t00 1 much hazard, Nickel, "Molybdenum, 
replace the high alloy steels u up to, but not including, percent =| per cont "| per cemt 


res inv with NE 8949 compares 
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st alloys without great hazard. 


th through maximum “from heat to heat, ani 


oil- hardening analy sis a in minimum distortion in heat treating. 


o 0.40 per cent carbon steels of of the types just mentioned. _ many favorable reports, such as this, on 1 the NE chromiu 


_ The effect of small amounts of « chromium, nickel, and nickel- -molybdenum s stecls, 


molybdenum are “greater” than expected, especially” ‘Charpy impact values are fav orable. 


those accustomed to working with higher additions of 
one of these elements. For example, an analysis having 


the composition 0.23 carbon, 0.82 manganese, o. 23 sil silicon, 


0.26 nickel , 0.34 ‘chromium o. 0.13 molybdenum gave series, we calyt as 
hardenability within n one point Rockwell of that ob- 


Carbon, | Manganese Chrome, | Nickel, 
“tained from No. 2320 in sections equiv valent to a 4- in. | | 


round. For ordinary applications we would not hesitate 0.19-0.25 | 0.70-0.05 | 0.20040 | 0.20-0.40 | 0.10-0.20° 
use such as steel to replace a higher alloy steel. 0.18-0.23 70-095 0.40-0, 3  0.40-0.60 0. 20-0 .30 


< 


0.70-0.95 | 0.40-0.60 0.40-0.60 | 0.30-0.40 
‘The NE steels are being applied i in about 


“tion where structural alloy steel has been used. The sug- — The suggested lower chromium-nickel- molyoarenm NE 


20-0.40 nickel 0.20-0.40 chromium and nd 0.10- steel will replace such alloy steels as 4023, 5120, 4120, and and 
0.20 molybdenum is going into truck gears having sec sections — 3120, and in some Cases higher alloys depending on section — ; 
not over */, in. The NE 8620 (high side) or NE 8720 is and application. The impression should not be gained 


_ being applied o over a wide ra range of parts and sizes replac- that “the manganese-molybdenum NE (A 4027, , A 4037, 


ing Nos. 4620, 6120, 2320, 2515, and even 43201 in light sec- . ae A 4068, etc. >< or other noncritical steels are not to be 5 
=) tions. NE 8817 i is s being used to replace the higher alloy S, used, but if conditions beyond control of steel producers: Ps a 
-\ ~ such as Nos. 2515» 4320, 4820, and to some extent 3312, wie: as the alloys vs contained in scrap p definitely fav or the — Pas 


light sections. ms. melting of of chromium- nickel-moly bdenum ty Pes, as | is the 


i The oil- hardening ng grades cover about the same field of case today, thea such conditions must be ‘recognized and 


BN: analyses. a NE 8739 is becoming a popular gear steel , given proper 4 consideration. — Otherwise, the alloy con- 
because of exceptional ‘machining with servation program w fall-shor of its intended | goal. 


A. S.T.M Standa rds Approved tions may be submitted to the 
by the American ‘Association SPonsorship method. 


instances, | howev er, , the Sectional Committee 


ae. Ture 1s PRESENTED below a list of the many * Procedure is more appropriate for the submittal of A.S.- - 
«itl é' T. M. | specifications and methods of test t that have been 


T.M. standards to the A.S.A., , particularly it in cases where a 
accorded approval as ‘American standard by che American number of other ‘organizations hav direct interest 


Association during | the past year. in this be particular standard that has been adopted by the 


we have not only indicated the date of a approv val by A.S.A., T.M. __ For t example, those standards i in the following - 


for convenience of reference the A.S.T. -M. serial desig- to petroleum products and lubricants hav 


“nations and the A. S.A. numbers as well. In addition to — been submitted to the A.S.A. ‘through | Sectional Commi 


t 
_ these approvals, a number of standards that were revised tee Z11 and certain others on electrical | insulating: mate- 


by A. S.T.M. and which had been accorded. earlier ap- rials throu h Sectional Committee 
_ Proval by A.S .A. have been reapproved by that association — he expected that additional approvals will be ac- 


in their revised form. | _ The e number of . A. S. -T.M. s specifica i corded to A.S.T.M. standards « during the next few months; 
_ tions and methods of tests which have been approv oved as several submittals have already been made and some few 


ges American standard as of May I totals 180 which includes additional ‘ones will be . referred to to the A. S. A. . shortly. 


those listed below. In view of the need under present conditions to. standard- 
The as one of the five founder organizations ize w herever possible, i it is particularly appropriate that 
the A. ‘S. A. (then the American Engineering Standards 


americat andards = A.S.T. M. standards, recognized by industry as American 
: q Committee), has participated in the activities since 1918. _ a standards in fact, be so designated and listed by the Ameri- : 


In submitting its standards to the A.S.A. for approval, : in Standards Association. — 


° 
cedure that i is particularly appropriate so far as A.S 10, 1942 


_ standards are concerned is the So- -called 1 Existing fr 7 
Procedure. Under this an existing ‘standard canbe 


Structural Quality for Welding G40. 11942 
submitted to the and if it can be demonstrated Structural Silicon Steel 94 - G41.1—1942 


that the s standard in question represents a consensus of -Strength Structvral Rivet Steel A 195-41 6421 1942 


Ax e-Steel Bars for Concrete Reinforcement A 160- 39 G43. 1—194 
| tos interested, that. it represents existing practice, , and Babricated Steel Bar or Rod Mats for 


that it has rec received recognition and utilization i in the field, crete Reinforcement = = = A 184 GH. 1—194 
“the ASA. is prepared to accept the standard and approve Welded Steel Wire “Fabric for Concrete 


as American standard. As might be expected, * 


A.S.T.M. can very readily ‘shown Brad lron— —ApRIL 10, 1942 pl 


these criteria. In all instances when A.S.T. M. standards” Gray Iron Castings A 48-41 1—1942 
Cast-Iron Culvert Pi A 142 38 G26.1—1942 
Lightweight and Thin- Gray-Iron 
ary sponsor so ‘that astings — 190- 1—1942_ 
any y future revisions that be, made i in these specifica 
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IS OF VITAL importance that the obtain as Many 
‘pairs rs of Rienanhats suitable for sea use as possible, at once," so starts a 


communication froin the Fourth Naval District. We have been asked to paper, “‘The Electron Microscope and Its Uses,” “by R. Bowling 
> mien Barnes and Charles J. Burton, May Butietin, No. 


34 to 41. % The followi ing ‘explanation, therefore, should be noted: a 
1. In Fig. 3, p. 35, the constant K in Abbé's Law is equal to 1.0 for 
(parallel ee incident as the he object), a and is is equal 


bring this matter to the attention of our members, anda few salient facts 


instruments here the rate they 2 are. needed. fore some 1500 
binoculars have beea | loaned t the Navy but a great many more are needed. 


The only acceptable o nes are 6 by 30's and 7 by 50's made by Bausch and is onal, the illumination is very Seite closer to oblique than to axial. | 

Lomb or Zeiss. «Bi noculars of less than six power have proved of little | Therefore the value of K varies betw een 1.0 and 0. 5 and should Id usually be 

thought of as being very close to 


value at sea. High-powered ones with front lenses less than 30 milli- 
meters wide shut out too much of the light n necessary to good vision, 


_ especially at night or in hazy weather. 
standard types because of difficulty in 
keep a wide variety in good condition, 
Persons whose binoculars meet -Fequirements and w ho w rish to lend 


be! 


axial illumination 


The Navy i insists on these two the electron. and the resolving 
porte: and | personnel read as follows: 


0g 
them | to the Navy «re requested to to tag , them with the owner’ sname and 


Washragton, D. C. If your binoculars ; are not in good working order, 

or ‘if they are appri rximately. but not exactly up ‘to Navy specifications, 

to nc ship them. Instead, write a letter to the Naval Observatory, 


giving manufacture: » type, ‘power, and objective opening (front 


them in condition. They will be called for if and w then needed. 


a it accepts will be "for § $1.00 If i in use at 
end of the war, will be returned to the owners, 
All binoculars a ‘cepted are engraved with the donor's name and 


; the donors of the rames of the ships aboard which their binoculars are 


address, pack therm carefully, and ship to: The Naval Observatory, 


E reasurcinent) of binoculars and stating what repairs, if any, are needed to = 
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Insulating Materials 


nt SINCE THE PUBLICATION of the May ASTM ‘BULLETIN atten- 
aa has been called to an a arithmetical et error w yhich “appears in Fig. | ‘Sof 


55,000 


Abbe 


10% 


The inne + value of the numerical a aperture for any y particular. electron 


120-. 40 


—p4i2-41 
(Friction Test) 39 

Test for Accelerated Aging of Vulcanized 


The numerical calculations s Shown it in Fi ig. 3 for the wave length of 


power of the electron ‘microscope ‘should — 
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is difficult to devermine. Ruska has shown that the optimum 


e largest 


diameter magnetic lens 


ow which can be ‘aca successfully t to form a satisfactory image, is 0.02 2 
If this optimum value obtains, the magnitude of the diffraction effects 


in the image equals that of the lens aberrations. 


~ column of page 35 will be published in a later is 


In actual pra practice | 

special serial number to identify them. They are then issued immedi- effective Numerical! Aperature is probably less than this value. 
ately to naval vessels. and the commanding officers are requested to notify a A \ further discussion of resolving power which h appears | in che sil 

sue of the ASTM Butt 
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Discussion « the Effec \lloying: Elements on 
Aluminum Costing Alloys 
— 


Bonsac 
id 
1ese unwanted minor - alloying ¢ clements 
ved from aluminum, it becomes necessary to use sy 


with die casting these | alloys to the best advantage, especially so under the 


| problems in the fields covered. In the opinion of lead- 7 ‘present existing shortage of aluminum. This i is, how ever, 


| img authorities the paper contributes much to our knowledge — ‘not a new situation for the foundry industry. 5 Remelted 
of the a tions and effect of so- pamend — in the alloys 


— hie = aluminum has been successfully used for a long time, and © 
this material is usable has been demonstrated by the 

enormous growth of the secondary aluminum industry. 
ost ALL commercial metals contain Jimited by existing specifications. These specifications 


‘metallic a nonmetallic elements w hich, for one reason ow ere drawn Lin such a limiting | fashion because the com- 


or another, cannot be removed without great expense. plete information on the effect of these elements was not 
These elements are generally” classified as ““impu 


“impurities.” generally” known. Before the war there was plenty 

is not alway s known hether these ‘impurities are aluminum av ailable, and the solution of this problem 


harmful or whether are useful lack of such “not so vital. The war, however, has changed the 
main trend now seems to be to determine 


knowledge implies a certain right to call a small quantity 


such elements an y or undesirable how many amounts of these minor xr elements co 
j 


of aluminum 


cent or g commercial whole resolv es itself i into following: 


still contains a total of about 2 OF 0.3 per cent of such ie 


hat is an “impurity”’ -and when is a minor al 
elements as iron and s silicon, and others such as sodi 


itanium, manganese, zinc, and gallium in much smaller Wi hat effect: has this the 


aluminum i is combined other a 


Iver scacch the ‘orld's 


theorefical, than aspects, or on worked 


ols = alloy’ ing a and material such as sheet, t, which i is not discussed here. When 


metals occur. The more problem of corrosion resistance is considered, 
is remeleed, ‘the , greater is the accumulation of amount of information av railable has little direct 


= ~called metallic i impurities. _ During remelting of scrap | bearing on the practical use of the alloys, and the investi-_ 


metal the introduction of other elements is ‘often un- gators with such broad 
nm 


-avoi 
idable. For example, it impossible to “separate generalizations | that a misleading im sression can readily 


“mixtures res of borings of sev veral aluminum alloys , mixed he gained by a hurried reader. 


_: scrap, or other similar materials. Thus, elements App ended to this paper is a bibliography of theliterature, 


as copper, zinc, magnesium, iron, chto- sogecher with references? covered during this work; 


um, nickel, silicon, lead, tin, bismuth, titanium, and the author will try to attack the problem f-om a. — 


id their way into ‘aluminum alloys. If sodium ‘practical point of v jew. 


and calcium are added to the list, then there ; are fourteen Aluminum alloys are sand cast, chill cast, die cast, 


_ common elements in aluminum alloys which may be de- worked by forging, rolling, or « drawing. In thi sh >: ; 


alloying elements, harmful. “discussion v we will limit ourselves to the aluminum « asting 
other metals also accumulate i impurities; 


but in alloy su used in the ‘first three methods of fabrication. 
cases it is possible to remove them by relatively 


c ly Furthermore, to to obtain a basis for the discussion. of the 
ations, cither by urnacing, distilling, or elec- effect of minor alloying elements on aluminum allovs, 
rolytica 
Ta m and aluminum: alloys. ‘Table I re 


a comparison of ASS 
nd die castings. 


es were gathered with | aid of of ‘Dz Basch, J. 
tional Smelting Co., Clev eland, O 


4 
—1942, 
942 — 
a 
942 
942 
— 
that copper additions also add a small amount of s leading literature, 
to the resultant aluminum-copper alloy. The additi was found. Many 
.3of | Silicon introduces iron and may also introduce calcium of the articles studied have little value for our purpose = 
wling into the alloy. the data were gathered from alloys made chiefly 
pags Melting the alloys also often leads to absorption of ot 
equl — 
| 
4 
ctron 
_NOTE.—DISCUSSION OF THIS PAPER IS INVITED, either for publi- sed for san 
Cation or for the attention of the author. Address all communications noted that s 


er 
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Elongation 
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Ip 


Chemical Analysis, per cent 


Strength 
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Tensile 


Typical 


n 


. Standards, Part I, 


Supplement to Book 


« 


ment to Book of A.S8.T.M. pa I, p. 


Jlongation in 2 in., 


ss: per cent 


0.55 


| 


Magnesiun 
Minimum 
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0.75 
39 Book of A.S 


5.0 = O 
3.5 


As Cast 
& 
Typical 


Silicon 


5 
« 


<4 


39 T), 1 


psi. 
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19 000. 
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Tensile Strength 


26 000 
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‘method of f casting. Several vs can | in be opened with the alloys C, C 
10 better suit a particular casting process. In this are re all the old per cent copper ty pe, 
all alloys are grouped together which are basically the as No. 12 alloy. The original composi- 


- ame. In. this manner two main groups of alloys can be tion: was 8 per cent copper and gr per cent aluminum, the 
«di stinguished : __the _ aluminum-copper alloys and their only i impurities being a little iron and silicon. This alloy 


 derivativ es, and the silicon alloy s and ‘their variations. is hard to cast—its fluidity or mold filling ability is not 


In the copper alloy group, 1.5, 4. 5s 7. .§, and ro per cent very good, and it is also somewhat hotshort. The addi-. 


copper alloys are the dhapcraiterageagell ; in the silicon alloy tion n of more silicon | improves t the meson be of the alloy. | 

group, subdivisions are 74,8 nd 312) per cent sili- 
con. _ Table I II presents the typical and minimum . proper- 


“ties of these alloys as the case may —fluidity and hot 
In order to the limits or minor need well controlled in chill (93).* 


respect ‘to the phy sical pr properties, and (2) in respect The} most common undesire element in all 
_ the corrosion properties. _ The phy sical properties | should alloys, and, of course, also in the above alloys, is irom 

_ berelatively easy to analyze, w while the corrosion resistance Ie originates from the aluminum ore, and is fectiads in- 

is very hard to prove or disprove, since no standard tests creased by dissolution of melting vessels and tools. Iron, 
are available which. repeatedly give the same answer; — with aluminum and the other alloying elements, forms 


the few test methods which give information are of comj plex intermetallic | “compounds. These compounds 
value for comparison in theoretical studies of alloys, t but have, in general, very low solid solubility in aluminum, bs 


ate not a reliable guide for actual service requirements. a and crystallize either. ‘in needle e and plate form, or in 
Furthermore, it is the present practice to use protective skeleton dendrites. (a form known as ‘‘chinese script’’), © 
coatings, such as anodizing or painting, on aluminum or both. TI These compounds, like most intermetallic 


castings” ‘that are subjected to corrosion. _ Although the © pounds, are brittle and reduce the ductility of the alum- A 
by problem of corrosion is interesting, ‘it is not nearly so im- inum- copper- “silicon: alloy, the reduction in ductility d de- 


portant as the physical prop properties which can be. accurately pending on the amount present and on the size and types 
measured, and which give numerical data directly usable ofthecrystals, 


for designing of castings, ‘machines, apparatus, ‘and ~ Since the size and form of these crystals depend ‘mainly 
an like. It is, therefore, more i important to be well informed — on the chill obtained during solidification, the alloy Ss 


_ tegarding the effect of these minor alloying: elements on which are subject to the most chill during casting can also” 
the castability y, machinability, tensile strength, contain the of iron. Therefore 


strength, proportional limit, elongation, , impact strength, 
heat treatability, and stability at elevated, subnormal, 


and room temperatures. can be obtained with 1. per cent iron. Rewer er, the 


a It should be noted that in the above grouping of proper- | ‘Specification allows only 1.4 per cent maximum. Sand 


ties, castability i is listed first. Casting alloys should cast. castings s cool relativ ely ‘slowly, and when iron is presence : 


easily in order to be free of of defects such as shrinkage- in amounts of 1. “5 per cent, | relatively low ductility will 

porosity, cracks, and so-called cold shut or welds which result, and also 1c low strength. _ For good commercial 


are often caused + alloys of low fluidity, and free of dross sand castings where a fairly good ductility is desired, the as 


‘inclusions which might be caused by readily oxidizing iron content should not be over I. 3 per 
ng elements. An aluminum alloy which is difficult Experience has shown that to ) obtain good us: usable prop- 


to cast and from which only occasionally sound castings: erties: in sand castings, _ the iron content should be some- “ts 
are obtained will no not produce properties comparable to what lower than the given limits iF Iron bas, in spite of 


es at “elevated ‘temperature. In combina- 
‘tion with silicon in aluminum-coppet alloys it has been 


Machinability is next i in importance. Me _ Castings hard to” found to be desirable, as shown in alloy CC. é However, | 


machine a are not desirable for several reasons. Machining this is only true when the silicon content is low—less x 

cost is high; tool life i is low; it might not be possible to than x 1.5 per cent. if the silicon content is higher, the a 
“obtain | a finish which will guarantee good bearing; Or, proportion of iron to silicon is no longer important, since 


“in stressed members, drag marks of the tools will cause “the higher - silicon content causes the same improvement 

"notch effects which might lead to weakness of the casting, in the alloys as iron does in low silicon containing copper-_ 
especially when it is subjected to vibrational stresses. aluminum alloys. | However, too high an iron content in 


PART I—ALUMINUM- COPPER, AI UMINUM- ‘combination with high silicon is also bad. Therefore, 
COPPER- SILICON, AND ALUMINUM-COPPER- _ ‘he iron content should be k 


appearing in the Bibliography appended to this paper. 
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above to avoid poor castability, coarse 


¥ oa with the silicon of the alloys to form an intermetallic 
compound which i is relatively soluble i in the solid» 
aluminum. The solubilicy increases with increasing tem- 
| Perature, a and it amounts to about 1.75 pet cent at the 
eutectic temperature. _ By rapid chilling, ‘some of this 
compound is kept in solid solution. This solid solution, 
_ however, represents an unstable condition of supersatura- 


tion. tends to revert to the stable state pre- 


- and an equally drastic decrease in elongation and general 
ductility. . The more rapid the chilling of the al Hoy, the 
“a more Mg:Si will be kept i in solution, and the 
When the magnesium content is kept within the ie range 
igs? of solid solutior at room temperature, the hardening effect 
m4 is low. _It has been found that o. -O§ Per cent is a safe limit, 
‘although ¢ even 0.07 per cent does not cause brittleness. 
: The embrittling effect of magnesium can be counteracted 
sf by a suitable low temperature aging treatment, such as_ 
“heating a few hours at 300 The hardening effect is the 
main reason for holding magnesium t to such low limits. 
There are other reasons which might make this element 
desirable or urdesirable depe pending the use of the 
casting. It js said that magnesium makes the alloy slug- 
gish—that i is, harder cast, and also hot short; how-— 
ever, in these low ranges it is without noticeable influence. 
The fact that n magnesium hardens the aluminum crystal 
its ability 10 ) go into s solid solution n in small 


amounts, improves the machinability of con- 


is an n element w 
tions in aluminum alloys, particularly in 


- slightly with i increasing amounts, and saliices: the ductility 
gradually. a Its. greatest advantages ai are its effect on the 
iron-aluminum complex, which it is said changes | rom the 

harmful needle or plate type into a less embrittling form; 
ae decreases hot shortness; and i improves the properties « of 
ae alloys at elevated temperature. Ati is said that it re- 
duces the castability of the alloy to some extent. How- 
ever, not much difference will be found in 


-— consideration ex even a where manganese is present as high as 


0.5 per cent and 0.3 per c cent, respectively, 


ductility slight ly—about on the order of copper 


me definite problem. It improves machinability consider- bp 


to 2 


does: 
it is present in larger amounts. In small amounts” 
of less than o. 5 per cent, it is usually found in the grain 


_ The 1e solid solubility of zinc in aluminum is about 17 
Therefore, hardening 


"course, a very reason for this. _ Magnesium combines in amounts. low” as 2. 5 per cent is mild. It in 


creases tensile strength, yield strength, proportional limie, 

and hardness somewhat, without decreasing the ductility 

noticeably. It improves the machinability of the alloys. 

Caso), has s little effect on ‘fluidity, and in amounts ‘UP to 

2.5 per cent is said to improve castability. a is said to 

increase the hot shortness of the alloys, although the 


alloy "specification for _ permanent- -mold castings allows 
more Zinc for sand castings w is Contrary 


7 

a 


“sand D Die casters, however, allow 
either sand or permanent mold casters. ts probably 


“not for the reason of hot shortness, but rather to to keep the 1 


greater the “total amount of alloying elements” low. Zinc has been 
used in these alloys in even higher amounts—as high as | 


perc cent—and still gave \ usable alloys. 
in the alloys a are limited tor 


The “other elements” 


mium, titanium, tin, lead, bismuth, others 
before. Of these, nickel, tin, _and lead are the most fre- 
quently found. Only in the die-casting alloy No. XII 


are nickel and tin specifically mentioned and limited to 


es cent total amount. _ These elements are nickel, chro-— 


intermediary compound of Al; Ni with 


Nickel forms 


BP and in aluminum-copper-iron alloy forms com- 


plex compounds. Nickel hardens and strengthens, but also. 


and manganese. It It is slightly soluble in aluminum at 


room temperature. k is said to decrease hot shortn 


and helps to retain at ‘lev ated tem- 
due to its 
ue 


= in the siding of the casting. 


not form intermetallic with 


“ness; its amount must be to about 


_ per cent or even 0.3 per cent or ' less where hot shortness is 


ably. It does not improve any of the other mentioned _ 
sed 
"Properties to any noticeable « extent. a Tin has been use 
. per cent in die castings and 5 per c cent in sand cast- 


ings. To some extent the hot shortness due t to tin can was 
‘compensated for with silicon. 7 


Lead is also very often 1 found in these alloys. Since dead 


not mix with aluminum, it will ; separate from it 


Bask 


n- -boundaries as small globules. _ Its low melting point, — 


ing which is caused by small. | amounts o ‘of ‘magnesium. 


Machining properties are improved by the ‘Presence of this 


. Zinc is one ele ment which is permitted to be present in 


hese four alloys to a considerable | extent—as high as 2.5 


r cent. ‘Zinc w vas originally carried into the alloy by 

the old aluminum-zinc-copper alloy which contained up to 

zinc A few pounds of this high zinc scrap, 
joperc 


ntaminated with zinc or brass, 


M BULLETIN: 


: especially w hen 1 in 1 combination \ w ith tin, causes hot short- 


“tent, w hen present in the above limits. ad 


‘ness and i it has been 1 found t cad 


permanent mold ‘castings. It does 1 not influence 


nor the physical properties such as tensile strength, ‘pro- 
portional limit, elongation, etc., to any detrimental 


However, it im- 
proves the machinability of the alloys considerably (ne 


Bismuth has seldom been found in amounts larger than 
August 1! 1942 


‘zinc than q 


4 


crystal structure, added accidentally to the 8 per cent copper alloys causes 
shrinkage cracks,"porosity, and brittleness, 3 
— 
— 
i 
Pa 
f 
a 
86 
— 
L 


a. test bars gave general a av verages after casting, a 


~ Tensile Strength -_ _ Frequency, | Elongation, | Frequency, — after. six and twelv ¢ months a at room ‘temperature aging as 
cast), psi. ane per cent per cent. per cent 

000 to 26 000....... : 

000 to 27 000....... 2to3_ These alloys have been used in great volume, highly 

3 ‘ fields, for w videly dive ersified types of aluminum 

9 25 


000 to 30 000 
io ermanent mold and sand castings W ashin r machine 
0 000 to 31 000....... §s macnn 


ar agitators, gearhousings s, W vringer bracket 
“ot pe r cent in. these alloys. It may be added from s0- vacuum sw weeper motor ng and nozzles; 


metals which also carry lead, tin, sometimes. creasing and m nagnesium, even pistons are success- 


antimony, into th mprove fully made from m these alloys. There are many other el 
machinability of the peak err are ‘otherwi ise rela- to. w hich these alloys are applie 1¢ case 


‘ly harmless in regard to mechanical properties when with w hich they cast and machine a and the relativ ely high © 
properly controlled. The total amount of all four ele- have made them It is ‘surprising: how 


ments should not exceed 0.7 per. cent and S, although they have 


manent mold castings Cayo). sorcalled 
It should be noted that the aici alloy oc nee A higher grade alloys 
only 0.2 per cent zinc and only 0.3 per cent other impuri- 


The phy sical requirements for this alloy are the Group 


‘The next alloys under is a high 
copper alloy w hich has been used since before ‘the first 
World WwW ar as a piston alloy . Itis the 1o per cent copper 


alloy and its derivate, the 10 per cent copper 4 per cent 


‘this contains more than 7 7 cent copper ‘pom 
_ silicon alloy. The main constituents are copper, ‘iron, 
plus silicon of more than 2 per cent, a few per cent of the 
silicon, and n magnesium. Copper at 10 cent gives 
i other elements will not make the alloy less corrosion re- pe 
high hardness and strength at room. and elevated tem- 
sistant. Nost of the elements which ‘coin to cast- 
‘peratures. Tron and silicon add to these properties, as 
“ability or machinability are missing. The resultant Cast- 


well as magnesium. The changes in properties caused by 
ings may be inferior and i in consequence less resistant to 

these elements are the same as discussed 1 in a; 


corrosion for the same reasons given previously. There- ~~). Ps 
they need no repetition. 


ore, only reater ductility should be ex ected from this 
Magnesium, however, is in this alloy as an important 


all ly, howev listed in the 

allo trangely, howeve er, it is not so listed in the speci 

g P element and makes possible the hardness which i 
fications. — It is quite: possible to obtain equal ductility 


obtained by proper casting and heat treatment. When 
from the other alloys: when | the alloying. ingredients & 


by _ properly heat t d, alloy has hard: 1 the range 
“properly controlled. Pp C Vv nea reate this a ‘OF h as h ar if a ge 
of 100 to 140 Brinell, good machinability, and good bear- 
In the first three alloys the minimum tensile strength 


: “Tt is interesting to note that zron in the alloys specified 
manent. mold castings, only 23, 4000 psi. tensile strength ; and © 


in B 26 41 T and B 108 41 T is allowable up to 1.5 per 


‘no elongation are required. An extensive study of this 
cent independent of the mode of casting—that is, sand 


a 
oy alloy was made by taking test bars daily from production = i 
casting o or permanent ‘mold ca casting. ‘However, the silicon: 


furnaces for about 3 months. These bars were tested about 
a content in the sand- cast alloy "AS dependent on the iron 
24hr., 6 months and 1 yr. pouring, andthechangein 


content, and a total of both together of 2 per cent is allow- 
Properties 1 recorded. It is very interesting to note that 


priceien able. . That means, _ if the iron content is 1 er cent, onl 
ir _ none of the test bars ever fell close to the minimum tensile P a 


- per - cent of silicon can be used. In the chill- -cast alloy, 
Strength of 23,000 psi. even when they had small defects 
per cent of silicon can be used independent of the iron 


and really should have been disregarded. | Finally after 3 
content. It is known, however, _that silicon increases 
of daily testing it was established that most of 


fluidity of aluminum alloys and also decreases shrinkag a 
thet test bars had a strength « of f 27,000 FO 30,000 psi. and an ge 


actual ex erience it has been found that stron cr 
elongation from 2 to 4 per cent. data in Table III give 


° castin s can be made when | the silicon is increased | to . 
the frequency of of properties f for se severai thousand bars 


minimum of 1.4 per cent. The proper proportioning of 
TABLETV. iron and silicon for ‘the casting depends greatly on the 
Elongation, | Tensile intricacy of the design. The simpler the c casting, the less 
important the proportioning. The higher ch the iron |con- 


| “tent, , the more silicon is desirable. If, however, the esilicon 

= months........ 8 33 300 _ is more 2 the iron should b 


Copper | Iron | Silicon | Zinc | Magnesium oy 5. 


_.. | | Mangan nese imparts the same properties | to this a alloy as 
Average k 2 mentioned before and has marked. advantage even up to. 


a 


3 
lloy 


I per cent, since it improves hardness and strength at ele- 


— “ _ vated temperatures. It should be limited only by the 


10 fact | that it decreases fluidity; up to 0.7 or 0.8 the 


Maximum . | 25 
0.35 | 0.35 alloy cas casts without undue difficulty (72, 88). 
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imparts about the same properties Manganese ight 100s¢ 
can be used in greater quantitics. a In the permanent 


rold alloy it is limited to 0.03 per cent, and in the sand- 5 


alloy to even te less ss. It can be used in m much ‘higher alloys An alloy 

ounts such as 0.5 or: even I per cent. all elements at the low limits would be weak 

; ai Zinc is limited in these alloys to o. 2 to. 0.5 per cent. _ soft and difficult to cast and machine, while an alloy: with — 
sand- -casting alloy the lowest. ‘permissible zinc all elements at the high limits would be britele. In 


The: properties obtained by addition of zinc the tw extremes as A 


oe this s alloy does not conform to the chemical 
This idea probably dates the time when the casting and machining properties are 
with ten or more per cent of zinc were ‘commonly used. ~ excellent and the physical properties are equal to or better 
Tei is very interesting to note from the specifications that than those alloys within the specification. The fact t is : 
sand castings weakening of the alloy is expected to that thousands of tons of made of alloy C have 
_ occur when more than o.2 per cent zinc is present, w hile 
chill castings 0.4 OF O. 5 per cent is permissible, in spite w vith the alloys F and 4. 
of the fact that chill castings are much more troubled by Pe pie ; 
shortness or weakness at elevated | temperatures s than _ Attors 
castings. seems logical, therefore, to assume group of alloys actually contains three subgroups. 
that the specifications are not founded on facts. The in which the silicon content varies in accordance with the — ; 
uthor’s tests on the effect of zinc on this alloy confirm mode of c casting. “ Alloys G and GG of Specifications B26 
‘zinc is a harmless element as shown in TableV. have a silicon content of 1.2 per cent maximum and are 


sand- casting alloys. "Alloy 1-A of Specifications B 108 
SLE V.—10 PER CENT COPPER ALLOY. contains 2 to 3 per cent silicon for permanent mold casting: 


Strength, pei. to increase the castability; alloy : 


_| 437 tion contains 5 to 6p per cent silicon for 
tac castings. This same alloy is also. 
33 300 31 28 500 This indicates plainly that silicon is a desirable element 
3 
31 


33 500 28 400 — 
700 28 fluidity or castability is v wanted. 

in these alloys imparts the same properties as dis- 


before and need not be repeated. 
these tests the h shortness decreased Magnesium and all the other elements act identically i in 


300. 


with the addition of zinc. This see seems to confirm that ¢t these alloys as in No. 12 type alloy or the 10 per cent 
zinc up to 1.2 per cent has no deleterious influence on this copper alloy, 
alloy and can be used in greater amounts. There is, however, one very interesting comment to 


3 _ The other elements such as lead, tin, bismuth, and chro- make on the sand-c cast alloys G and GG . A A decided — 


_mium, ¢tc., incl aiding nickel in in two of the alloys are. limited difference ex exists in the minor alloyi ing e elements . Alloy G ; 


£0 0.3 to 0.5 per cent, respectively AE nickel is excluded is of greater purity. Since corrosion resistance is not in- 


above-given Teasons from this list, then about” ‘fu uenced by relatively small amounts of minor alloying. 

0.§ per cent of the other elements would ‘greatly aid in elements Ww hen more than 4 per cent copper is present, th 
the machinability of the alloy. The effect of the <<? only other objective in holding these elements so bes) 


vidual elements: has been discussed i in the No. 12 alloy and would be to obtain greater ductility. _ The ductility, how- 


“nothing n new can be added in this scase. De ae ever r, is greatly influenced by t the presence of magnesium; 
Alloy No. = is: practic otk allc 0. 4, hence, whenductility is required, it would be necessary only — 
onbp-aiien 3p per cent silicon has been added, probably to to reduce the magnesium content of alloy GG to 0.05 p per 7 
_ increase the ‘fluidity of the alloy. _ This alloy is, however, : = . In either alloy the desired ductility can then be 
“not used a | great deal. It is interesting to note that in obtained provided the i ¢ iron content be low enough (a per 
alloy No. 4 not more than 1 per cent silicon is allowable cent n max.) to facilitate heat treating. _ High i iron reduces ~ 
while in No. 5, 3-5 to 4.5 per cent silicon is is wanted. a. the ductility more than the presence of other clemens 
does ‘not seem justified to conclude that the alloys with ~ such as ‘manganese, nickel, ; zinc, and even lead and tin. 
- silicon from 1 td 3.5 per cent are useless. 8 8 Te is found in the literature that small additions of silicon, 
It should be noted, however, that the composition of a. nickel, iron, and zinc improve t the castability 4 
moet alloys i is very flexible and al the maximum limits « of of the ¢ alloy (152, 164, 173, 206) while titanium lowers pel 
the sp canna elongation (76). Both alloys need titanium as grain 
since a second limitation—t e¢ physical refiner which in icates that t ey are difficult ‘to us 
Ny, si oy he physical refiner which indi hat they are difficult to use for 
‘papery controls the total amount of the castings. In other words, com 
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ake TREATMENT: 12 HR. 960 F., 


Proportional 


2 900 


QUENCHED, AGED 1 HR. at 212 F. 


Yield Tensile 


400 
16 300 30 800 
000 30 500 
24000 34 000 

400 


elements w improve cannot type and up to 1.20 does not interfere with the duc- 


in alloy G, but titanium can be added to counteract the 


‘properties a are dl 


deficiency in castability. Small | amounts of minor | 


with ductilicy and should not t be 


5 per cent; 
the chemical specification. only a for the user. 


bismuth, c titanium bene same 


- Table VII illustrates | the properties found ¢ on commer- as mentioned F before and should be used for good machin- 


cial (secondary) heats of alloy of the type ‘COV vered by 
‘Specifications B2 26, alloy G. _ They show that quite Satis - 


Table V Ill gives an interesting, résumé of che sts statements 


factory properties are obtained through a wide v variation — ~ made for alloy 1A (Specifications B 108). For 2 yr. tests 


in composition. -. tt should be not noted that the elongation 1 is 


lower than in the high pure alloys, but the ‘yield stren gh 


The permanent- -mold No. 1A of Specifications. 


B 108 suffers from the same delcianiog of minor alloyi ing 
elements, as the alloys. G and GG above. It has been 
found in practice that the iron content in this alloy ¢ can 
higher than in the sand-cast alloys of 


TABLE VII F REQUENCY PROPERTIES OF PER CENT 


COPP ER, 2 PER CENT SILICON ALLOYS.¢ 


Chill Cast: — "Solution heat treated; aged 2 hr. at 212 F. 


have been conducted on ev ery heat of | metal made. More 
than 14, 4,000 bars were tested and t the properties and 


analy: ses statistically recorded. The table gives the fre-— 
quency of tensile strength and elongation as they —_ 
found in 1939 and 1940, and also the average for the 2 
939 94 

d. The majority of alloys tested “becween 36,000 
and 42. 42,000 psi. tensile strength and and 8 px per cent 
elongation. The chemical analysis during these 


years v varied between t the limits given in n the table. i It 
also should be mentioned that all these heats were € ac- 


. _ cepted by our armed forces and used for war production 1% 


Tensile Strength, psi. 1940 Period, 


3 000 to 34 
000 to 35 ¢ 

5 000 to 36 
000 to 37 
000 to 38 
000 to 39 
000 to 40 
000 to 41 
000 to 42 
000 to 43 
000 to 44 
000 to 45 000 


1939 Period, 
& 5462 Bars 


© 


Frequency, per cent 


| 1940 Period, | 1940 Period, 1939 Period, — 


 Mag- Man- 
nesium ganese 


0.01 83 
7 | aa | o.o7 | 0.5 


muth 


eA 0.1 0.05 | 0.01 | 0.0 | O 
1 0.20 | 0.15 
*8pecification: 33 ,000 psi. tensile strength; 4.5 per cent elongation, 
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oy 3 of Specifications B 108 is used for complicated 
castings of * which relatively low properties are required. 


It should not be with the above a as far as 


The proper-— 


is found No. 


However, the composi- 


The same alloy No. 


tions B 85 as a die-casting alloy. 


ss tion as far as minor elements are concerned i is much different. 


The i iron content is more than twice as high as in the 
permanent mold alloy and undoubtedly too high to give 
_ Maximum properties. . This 1 init of 2.3 per cent was set 


to accommodate the die caster of olden times, who had 
difficulties in preventing iron pickup from the die- -casting 


machines. However, in modern ‘machines of the cold- 
_ chamber type, the aluminum does not pick up much iron, — 
and it should be ‘possible tc to reduce the iron content a 


thus improve the ductility of the alloy.* Magnesium is 

_ & This has been recognized lately and new specifications have been 

— ed in which the iron content has been reduced in castings made on 
gooseneck machines to 2.0%, and on cold chamber machines to 1.3%. 

These alloys are now known as Vv ITA and VIIB, respectively. 


7, = 
ition 
ly 
ce, and (2) TO IMprove the poor Machinability —clongatiom 1s 
P can be used up to 0.7 per cent; nickel up to ¢ 
108 % = g 
‘ated 
ing. 
nent 
dis- 
| 
cent 
ided 
4 | 18-6 Bo should be used to the same advantag 
1 (17.0 f this alloy could be improved consic i 
____ Chemical Analysis of Alloys, percent. 
nium 
a 


high enough to cause age hardening a at room temperature; three main alloying constituents of the alloy are Copper, 
it should by no means exceed o.1 ‘per cent. 7 magnesium, _ and nickel. © Copper i is within the limits d 


Manganese is considered ¢ quite beneficial in 1 die-casting 3 tO 4.5 per cent, as in ‘many of the previous alloys. 
alloys since ic is said to prevent the sticking of the cast- . Nickel is limited to 1.7 t to2 --3 per cent, Lydia interesting 
= 


ing to the die. % Furthermore, it reduces hot shortness and element i in this alloy, magnesium, from 1.2 to 1.8 per r cent, 
‘modifies the fect of high iron. Therefore, it it is a very This i is the first alloy v we have considered in which mag. 
- desirable element for the die caster and its content im this nesium is desired in amounts above 1 per cent, and we 
alloy should be increased to 0.6 per cent (72, 88). have thus g gone through three stages: (1) magnesium as an 
ee It is again interesting to to note that zinc is tolerated map undesirable impurity; (2) as a desirable element in small 
— to 1 per cent ia die castings gs although i it is said to cause hot amounts; (3) as a desirable element in higher amounts, 


_ shortness in sand and permanent-1 -mold castings when hen used Magnesium has a high affinity for silicon and forms the 


_ in excess of 02 or o. 4 per cent. hardening compound, magnesium silicide. is, there- 
Tin is also 0 permissible in die- -casting alloys while it is_ “fore, necessary to limit the silicon to low amounts, and 

t to cause hot shortness in other modes of casting.° in this case, 0.7 is the maximum allowable 
_ Nickel is permissible up to 0.5 per cent. If it does no If higher amounts are present, the hardness is so great 


| x harm in the die-casting al alloy’ it should also be | es that the alloy becomes | nearly brittle. = | 


or equally beneficial in ihe sand and p conan mo The nickel content imparts to this alloy its resistance 


alloys of this type. to softening at elevated temperature (110, 122). This: 


7 & In alloy IX of § Specifications B 85 the silicon content is 7 alloy h has been used for many years for cylinder heads and 
decreased ‘to about 2 per cent and the nickel increased to pistons where relatively high 1 temperatures prev vail. . The 


about 4 per cent. This is, of course, a different alloy and manganese content is again li limited ‘to 0.3 per cent as in 

“cannot be directly ’ compared with the alloy ' Vv Il. How- ‘most of the other alloys thus far, and there seems to be 

_ ever, it has nez arly the same phy sical properties . Thei ‘ron no basis for this limitation. It has been found by “experi-- 


_ content| is somewhat lowe r, but 1 manganese is still o 0.3 ence that nickel and manganese cat can be partly substituted. 
per cent maximum as in most other alloys, he although for each other, and if higher manganese is found in ‘the 


_ higher amourts are beneficial for the above. reasons. The © alloy, not as much | nickel 1 is necessary y to gett the same 
__ two alloys are practically obsolete and specifications hi have results. At this time the supply of manganese seems to be 


been modernized. d. But they are still carried in the c: critical than 1 nickel. . Hence, it would | be of advantage 
specifications. to use manganese | to partially replace nickel in such alloys 


The ‘most interesting part of alloy: IX of Specifications as . (H and 11). Even with nickel at the top limit of, 
iB 85 is the high nickel content. Ww hile thus far nickel the specification, the higher ‘manganese | content may be 
- has been treared as an undesirable impurity, in this alloy desirable. Zinc has been limited in these alloys to an 
it is considered a desirable alloying element. This alloy extraordinary extent. = The earlier specifications f for these 


: 
} has nearly the same physical properties as alloy Vil. Tt = alloys limited Zinc to o. Ol. per cent. Later this specifica: 


is further inte resting to note that the only difference be- tion “was “‘relaxed’’ and 0.03 was Within 
tween the two alloys i is the replacement of 3 ‘per “r cent oO of past) year or so the zine limit was increased too.I per cent. 
in alloy VII by 3 per cent nickel alloy IX. low limit was supposed to Prevent hot shortness in in 
Both have nearly the same properties. This seems ¢ to ; the alloy. This ‘supposition, of course, is wrong, since it 


ew ‘-—_ that 1 per cent of silicon is equivalent to 1 per cent has been Seek definitely that zinc does ‘not cause hot 
nickel in 1 copper -aluminum | alloys alloy i the shortness. Tests made by the author on these alloys ‘indi- 
ss Copper is much lower than in the previous alloys. The cate that zinc c content as ‘high as 3 per cent does not he 

7 silicon | content is also, down to near I | Pet cent, and <oll crease the strength at elevated temperature. . In fact, i 
nickel c content is reduced to about 2 per cent. - This alloy in increases the strength at room temperature and the alloy 


ees, exhibits greater ductility than most of the other die- maintains its strength at elevated temperatures as - shown 


casting alloys Thei iron content is higher than i in alloy in Table IX. 


IX, and the magnesium content also is higher, , reducing Zine was added to the alloy in steps of 0.2 per cent up 


the di uctility of the alloy to some extent. Manganese as to 1.3 per cent, and an increase in tensile strength was 


usual is o. 3 per cent. ‘The zinc content, however, has been noted. — Also an increase | in hardness can be observed. 


reduced to 0.5 percent. It is hardly reasonable to suppose — - With this increase i in tensile strength a as d hardness, the 


‘thati in this alloy w hich has basically the s same ecomposition hot shortness as measured in a permanent mold w as fe 


“ as the two. previously mentioned alloys, more than o. 0.5, duced from 20 per cent on the zinc- -free alloy to 8.5 " 
per cent zinc should be harmful. Since zinc is a very 


nl hardener and is also desirable as far as castability is con- _ cae AB 


cerned, the zinc limit could be increased to 1 per cent. 


Copper, Tron, | Magnesium, Silicon, 
The next two alloys, alloys H and 11, the sand-cast pa a per cent © | per cent | percent | percent | per cent 


"specification aan ind the permanent-mold ‘specification, con- 410 | | | 19 
stitute an old alloy generally known as Y. -alloy. In both Tensile Strength, psi. Hardness 


alloy s the chemical specifications are. identical. ‘The Room | 
2 | Tempera- 302 F. | 437 F. 302 F. 
phy sical s Speci fications differ slightly. The sand casting -- 


0.03....., 32 200 | 31 000 


asting a minimum 000 psi. tensile 800 | 31 
66...... 36 100 | 34 200 | 32 900 
under heat treatment Ne (0.66 36 100 | 
7 = 36 { 
— 
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on an alloy containing 1.3 per ¢ cent zinc. I It will be 


in the t table that the alloy containing 1.3 per cent 
zinc has a tensile strength of 37,800 psi. at room temper - 


TA BLE 


Elongation, 
cent 


_ Brinell 


_ Heat 
‘reatment: 


000 
000 
7 500° 

51 

52 


a- 
4 ture, and a at 302 F. the alloy has a tensile strength of 36,000 
psi. ATR 437 F. the strength i is 34,000 psi 
out zinc ne never such a tensile at room. 
_tempe 
— = 
10 per cent ‘stronger th than the alloy containing no zinc. 7s 
q 2, and also a treatment A to produce greater ductility y was — 
= given to these alloys. . These tests fad properties as 
shown in Table X. 
Zine Tensile 
_ tests hineeinitin conclusively that zinc is a de- 
sirable addition to this” alloy—it increases the tensile | 


. The alloy with- | 
A heat treatment, , corresponding to heat treatment No. 
strength and hardness without reducing the elongation. | 


bev 


compound in the alloy. Zinc, course, As the element 


uch 


conte 
It should be logical ‘to suppose t 


is required. 
property is ‘also desirable in other alloys, and a rigid lim limi 
bree of nickel at percentages such as 0.1 Or 0.3 per cent 
& presen seems to be limited to 9.3 per cent in most 
of the alloys for no apparent reason, and since it imparts 
_ very desirable properties to the aluminum alloys, it w ould © 
vise to increase the amount of manganese consider ably, 
to get properties such as reduced hot shortness, reduced 
brittleness, higher strength at elevated temperatures, bet- 
ter - machinability, and _ better dissemination of the iron 


h desired when high strength at t elevated tr well 


‘maligned’” and enough 
) 


which has been most badly 
been said in the previous paragraphs about zinc s«¢ 
it does not need to to be repeated here. - The | iron 

largely on on the mode of casting as scared 


hile in some of the permanent- 

4 mold casting alloys the content could be increased | slightly — 
without ill “lect. other alloying elements such as 
lead, tin, bismuth, and antimony a all improve the machin- 


_ ability of the alloys and seldom reach very high amounts, 


_ The increase in tensile strength in this alloy by addition © probably very seldom 1 per cent total. _ They are neither ~ 


of zinc is remarkably high. It can be increased as much 


as 20 per cent, by y adding 1.5 per cent zinc, , without reduc- 

the ductility. of the alloy notices bly. 
intage Ci 

alloys ements include ead, 


nit of 


ay be 


the machinability of the alloy. A higher percentage, such | 
oe 0.5 or 0.6, of these elements \ will improve the machin-_ 


nor embrittling, 


tin, titanium which are added to improv and that is the question of nonmetallic impurities, such 


can be controlled properly, 
and therefore are relatively harmless. 


“a 
ont 


» 


alloys, 


ll these 


: One subject has not been discussed | 


ina 


as oxides, nitrides, and the like ce. The sta statement is often 
remelt alloys contain more oxi oxides: than 


ability without interfering. with the physical p properties sof called high- purity alloys. . ks unfortunate indeed that 
the alloy. . The iron content is limited to 1 it is not possible to analyz ze for aluminum oxide and obtain 

_ which probably is correct for the sand-casting alloy al- — reliable results which can be consistently  repea ated. There 
though the igs noto approve dabl 
_ though the permanent-mold alloy could stand somew hat is not one ¢ method which has been approved as dependa Cc 
higher 1 iron without losing any of the desirable qualities. by any group of scientists. . Therefore, it is is easy for 

Especially when a higher. amount of manganese i is present, to make t the above ve statement. Howeve er, there is sound 
the iron could be as high, probably, as 1.4 per cent. all — reasoning which can disprove it. Virgin aluminum, as 


These two alloys s complete our study of a group of alloy s it comes from the reduction cell, w here it is born out of 
24 in which copper is really the main alloying clement. ee oxides, is loaded with oxides and fl h an an extent, — 


es and fluxes to suc 
x copper cc content ranges from TO per cent down tO 7, 4s and 


va 
4 finally 2 “per” cent. The intentional additions to these 


alloys are silicon, nickel, 
-ingelements presentin these alloys are considered as impuri- 
tes, but even some of the main additions are considered 
impurities in many of the alloys. For example the mag- 
nesium is generally considered as an undesirable i impurity. 
a Also the nickel is considered in most alloys as an undesir- — 
i impurity. And even silicon, in | some of the al alloy 
is not desired. should summarize that in “copper al- 
loys, Silicon is. always. desirable since it increases | the 
fluidity. of the ; alloy and also reduces the hot checeann. 


i The : only alloy where silicon is not desired is the Y-alloy, 


, and magnesium. All other alloy- the furnace. Fluxing, skimming, and holding the metal 


_ these methods work any differently on virgin 


fee 


tory, 


that to make it usable, it has to be remelted and cleaned © 
of these impurities by ‘fluxing, skimming, and holding | in 


are identical procedures in the production ¢ of virgin and - 
remelt metal, and there is no basis for the as assumption that 
aluminum 
When the above-mentioned refining methods 
ployed, ‘it is possible to * ‘purify’” aluminum, even virgin, 
rom ‘nonmetallics t to such an extent that it becomes c coarse 
stalline so that castings made from it are unsatisfac- 


due to shrinkage. W hen, by the use of modifiers, 
oxides or other -nonmetallics are again introduced into 


t 


aluminum alloys, the casting properties are improved a and 
powerful hardening compound. Magnesium i is not desired the metal ‘exhibits superior properties to the super- 
in in most of the alloys with the exception of the ro per cent purified metal. - There is a definite similarity in other 
copper alloy and Y- alloy. In the 10 > per cent copper alloy metals such as, for example, fine- grained steel. 
4 only small amounts such as o. } per ceat are necessary to oe is, of course, possible to remelt aluminum 
cause sufficient hardening. | In “-alloy about 1.5 per cent remove the excess of nonmetallics properly. This often 


specified to give the desired properties. Nickel is very happens when foundries reclaim their own scrap without 
on cent nickel in this al aad technique to the me 


ed 1 per cent added i 1 iron 1, giving a a coral of 2 2 per cent it iron. ivy ther 
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“impurities and remelt metal have become so closely asso- adjus ustments in the foundry practice may have to be: made 

ciated in the minds of many. They do not realize that to suit the alloy. In many cases, the alloys have a some- 
| primary aluminum must be remelted to remove the non- what lower melting point and greater fluidity; there 

‘metallics. «This same reasoning must be brought forth the pouring temperatures can be lowered. 

when the gas. content of these se alloys is considered. There seems t to be a a question 1 about what are important 

_ “Remelted"” aluminum has been in competition with physical properties on which the designer and engineer 
primary metal for many years, and when the composition can rely. In most only a minimum tensile 
of the aluminum | is strength and elongation» are given which would imply 
that these two are the only properties which the  enginesr 

requires. In many alloy the elongation seems to be of 
importance. is, however, certain that a casting 

_ stressed to an extent of considerably less | than one- -half of 
the required 6 per cent minimum elongation could only 

be used where dimensional stability does not matter. 
on the mechanical properties of ene alumi-  aeleaeal must be ¢ strong enough to to resist deformation 1 The 
num-copper- -silicon, and aluminum-copper-nickel ; alloys i is - measure for resistance to the earliest stages of permanent — 


either beneficial or innocuous. The only element which deformation is the proportional limit and the yield 


requires rigid control is magnesium. In all these alloys” ‘strength and not the elongation and tensile strength found 
(with the exc -eption of the 10 per cent copper and 4 ina fr fractured test bar or casting. It appears reasonable 
 -Y-alloy) o.10 per cent “Magnesium is the maximum lass an alloy having 16,000 psi. proportional limit, | 
which can be tolerated without causing loss in ductility. 24,000 psi. yield strength, 34,000 psi. tensile “strength, “ | 
= In cases where ductility is of prime importance, limitation — and only 4 per cent t elongation superior in regards t to di- | 
of magnesium to o. 0.05 percentisindicated. mensional stability under stress to an alloy having only 


Tron is the next element which must be watched care- 10,000 psi. proportional |i limit, 16, 000 psi. yield strength, ; 


br Since much of the contamination arises through © 34,000 psi. tensile strength, and 8 per cent elongation. 


a 1¢ foundry process, every precaution should be taken ‘to Differences of this ord order - commonly found between 
prevent unnecessary iron pickup. This is the more serious remelt aluminum alloys and prim: ary alloys. 

the silicon content increases. 


the other elements such as “manganese, titanium, strength and éwhat lower elongation. It there: 

nickel, chromiam, and cobalt in one group; and tin, lead, fore seems advisable to supply the designing engineers 

ee, nuth, _ and cadmium in another group, are with data a on proportional limit ; and 1 yield strength in 
usually ‘Presenc in small enough amounts so that | there is addition to the present information | on tensile strength 


B harm; in fac ct, we pointed out, in many c cases great tad- and elongation . Ife these | data were made available for 


[= 


- # 


vantages occur when they ‘Present. Furthermore, aluminum alloys, the question would 
good laboratory control and proper technique, these simplified. 
elements ci can be balanced so that the ‘maximum benclic is add _This concludes the first part of the discussion on the 
gained by thei presence. effect of minor alloying elements on aluminum-copper and 
One fact should be: stated; that i in many cases the pres- aluminum-copper-silicon alloys. _ The second part ome 
‘2 en ence of the elements mentioned in the above discussion covers the -aluminum- silicon base alloys will be given ata 
sometimes cha iges the casting 1g characteristics—and some date. 
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(138) Hideo Nishimura and Nobuo Kagiwada, “Effect of Titanium 1 on . (Abstract), Vol. 42, p. 751 (1938). 
Aluminum Alloys,’ Suiyokwai- Shi (Transactions, Min. Met. Alumni C68) G. G. Urasow and I. R. Nizheradze, * ‘Investigation of 
Assn.), Vol. 9, No. 2 pp. 95-98 (1936) Cin Japanese). -Silumins,’ Ixvestia Sektora Fiziko- Khimicheskogo Analiza (Ann. Sect. 
G39) S. M. and M. G. Kasheev, ‘‘Influence of Titanium on the Analyse Physchim.), Vol. 8, pp. 201-254 (1936) Cin Russian). 
and Mechanical Properties of Duralumin,” Abviopromishlennost (169) Willi Claus and E. Kalaehne, * “Researches on the Best Method of 


ee (Aero. Ind.), Vol. 6, pp. 40-46 (1937) (in Russian). sts — the So-Called ‘Y* Alloy (1. 5 per cent Magnesium, 2. O per cent 


(140) M. Bosshard and H. Hug, “‘influence of Small Additions of Cop- Nickel, 4.0 per cent Copper, and 92.5 per cent Aluminum),"” = 


Magne: 
Zinc, Iron, and Silicon on the Properties of 99.9 per cent Aluminum,” if Vol. 15, pp. 1200-1203 (1928). 
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‘Tetsu To (Journal, and Steel Inst., » Japan), Vol. 22, No Oxygen, "Journal, nel, Soc. hemical Industr Vat 59, 
Andre Courty, to the Seudy of Casting Properties—_ (193) Taknity Mor naga, » "Effects of V arious Elements on the Proper. 
TL,” Rewwe de Mitallurgie, Vol. 28, pp. 194-208 (1931). ties of Aluminum Raffine,”’ Nippon Kinzoku Gakkai- Si (Trans yn: 
(172) Buntare Otani, “A Research on Light Cast Alloys,” Kinzoku No Metals Japan), Vol. 4, No. 2, pp. 54-58 (1940) Gin Japanese 
Kenkyn, Vol. 8, No. 1, pp. 43-52 (1931) (in Japanese), and diagrams in English). 
G73) Takao Takase, * ‘On the Volume Changes of the Magnesium- (aga) J. Czochralski, “Investigations on Aluminum (and Other I Light 
_ Aluminum and Nickel ~Aluminum Systems and Five Otiier Useful Alumi- = Metals) in Poland,"’ Schwestzer Archiv, Vol. 6, pp. 167-176 C90); Chemi- 
mum Alloys During Solidification,’’ Nippon Kinzoku Gakkai-Si (Transac- cal Abstracts, Vol. 34, p. (1940). 
tions, Inst. Metals Japan), Vol. 3, No. - 3, Pp- -117 (1939) (in Japanese, Cros) Takuity Morinaga, “Effect of Various Elements on the Properties 
h tables and diagrams i in English). of Duralumin,’’ Nippon Kinz zoku Gakkai-Si (Transactions, Inst. Metals 
mer) Takao T akase, “‘On the Volume _—" of Pure Aleminum and ; Japan), ), Vol. 4, No. 7, pp. 209-215 (1940) Cin Japanese, with cables and 
"Copper: -Aluminum and Silicon-Aluminum Alloys During Solidification,’ diagrams i in English). Jat 
Nippon Kinzoku Gakkai-Si (Transactions, Inst. Metals Japan), V ol. 3, ‘No. — C9), ALN. Campbell and R. W. Ashley, ° ‘The Alloys of Aluminumand | - 
2, pp. 53-59 (1939) (in Japanese with tables and diagrams in English). ithe ‘Tool heaaaacs Journal of Research, (B), Vol. 18, No. 9, pp. 281-287 
(7p) LE. Tutov, “The Influence of Nitrogen on the Casting of Alumi- 
pum Alloys,’ Metallurg (Metallurgise), Vol. :: pp. 100- 104 104 (1938) Gin (197) A: A. Bochvar and M. K. Makimdzhanova, ’ ‘The Tendency of 
Be W. Claus, s. Briesemeister, and E. Kalaehne, “The Solubility of | Metallurg (Metallurgist), Vol. 2, pp. 75-80 (1939) Cin Russian). 
Gases in Melts of Aluminum and the 92:8 Aluminum- -Copper Alloy,” — C98) M. Hansen and K. L. Drey er, ‘‘On the Effect of Silicon on the 
fair Metalikunde, Vol. 21, pp. 268-270(1929),. pee Hardening of Aluminum- -Copper- Magnesium Alloys at Ordinary and 
7) G. A. Kaschtchenko, "Transformations in Light Elevated Temperatures, Aluminium, Vol. 22, No. 3, pp. 134-137 (1940), 
‘Alloys in Accordance with Their Structure," Trudi 2-go Sove- C99) N. Podvoiskaya, “Shrinkage of Aluminum Alloys on Solidi- 
shania Po Zvetnim Metallam (Transactions of the Second Conference of _ fication,’’ Zhur. Technich. Fizik (Journal of Tech. Physics), Vol. 9, pp. 
Non- Ferrous Metals of U.S.S.R. Vv ol. 3, pp- 326-358 (1927) Cin Russian). 6-1642 (1939); Chemical Abstracts, Vol. 34, p- 2767 (1940) (in Russian), 
ta Hideo Nishimura, ‘‘An Inves estigation of Super Duralumia | (Effect “a (200) Katsuni Uemura, ‘‘The Diffusion of Various Elements into Alumi- © 
Iron),”’ Nippm Kingphe Gakkai-Si (Transactions, Inst. Metals Japan), in the Molten State—II,"" Tetsu To Hagane (Journal, Iron and Steel 
3, No. 11, 420-424 (1939) and tables nst., Japan), Vol. 26, No. 11, pp. 813- 816 (1940) See also 
D. A. Petrov, “Influence of Iron of Small Magne- (201) Takejiro Murakami and Nisaku Shibata, Action of Sulphur 
sium on the Ag ng of Aluminum-Copper Alloys," Metallurg, ‘(Metallur- on Metals at High Temperatures. II]—The Action of Sulphur on Alumi-— 
gist), Vol. 5, pp. 119-126 (1937) Cin Russian). Alloys (with an Appendix on the Constitution of the Aluminum-— 
C80) Sadajiro Kokubo and Kotaro Honda, “On the Age- Hardening | Sulphur System,"’ Nippon Kinzoku Gakkai-Si (Transactions, Inst. Metals, 
Mechanism in Aluminum-Copper Alloys,"’ Scientific Reports; Tohoku 4 Japan), 
Imperial Univ., , Vol. 1, pp. 19, 365-409 (1930); summary and critical dis- inEnglish). 
W. ‘Age- Hardenable Aluminum Alloys,’ fr Drawing,” Metallwirtschaft, Vol. 19, No. 11, PP- 193-200 (1940) 
4  Metallkunde, Vol. 22. pp. 84 89 (1930). (203) R. H. Randall and Clarence Zener, ‘‘Internal Friction of Alumi- 
Sadajire Kokubo, “On the Age- Hardening in Alumi- 2 per cent of } 
Copper Alloys,’ Kinzoku No Kenkyu, Vol. 7, No. 7, pp. 343-370 (1940); Vol. 5, pp. 472-473 (1940), 
(1930) Cin Japarese). (204) ‘Aluminum’ Alloys—Their Characteristics and Applications 


C183) A. J. Lyon, “Stability of Aluminum and Magnesium Casting 
Alloys, * Transactions, Am. Inst. Mining and Metallurgical Engrs., Inst. ‘Structural Aluminum Handbook,’ Aluminum 


merica, Pittsburgh, Pa. (1938 and 1940). 
Division, PP. 335-347 (1929); pp. 347-350. (206) Douglas B. Hobbs, ‘Aluminum’ Me {crallurgy and 
Archer, A. J. Lyon, and J. A. Gann, Discussion of by yu = 
A. J. Lyon, ‘Stability of Aluminum and Magnesium Casting Alloys,” 
M. Bosshard, * ‘Corrosion—Studies of the Reasons of Grain 
Transactions, Ata. Inst. Mining and Merallurgical Engrs., Inst. Merals Bo eles H dened All of the Type Al-Cu-Mg,” Schucite 
Division, pp. 347-350 (1929). (See also abstract above.) wadery Corrosion at Hardene 


(1940). 
C84) M _ Archiv angewandte Wissenschaft und Technik, Vol. 6, pp. 265- 279 
Maric L. V. Gayler, Effect of the Addition of Small Per (208) A. Beerwald and H. Grober, ‘‘Corrosion—Corrosion of Aluminum 


Alloys with 9 per cent Magnesium (AIMg),”” —— Vol. 22, pp. 502- 
(2ag) VN. D. Yakhontov, ‘‘Corrosion—The Corrosion of Aluminum 


Allloy,”” Journal Inst. ‘Metals, Vol. 60, pp. 75-98 (1937) 


Lal “centages of Iron and Silicon to a High-Purity 4 per cent Copper-A Aluminum 
(8s) Hideo Nishimura, An Investigation of Super- 


a. J Vol. 17, No 
Nipper Kinzoku Gakki-Si (Transactions, Inst. Metals Japan), Vol. 1, No. Chemical of 


7, Pp. 262-270 937) Cin Japanese, with letvering on on the Corrosion Alloy” Which 


‘Been Improved by Hardening,” Aluminum Industrie A.G. Swiss, Vol. 0) 
G86) Werner Geller, ‘‘Tensile Strength and Elongation ‘of Workable 559 (Cl. 


Alloys of the Al-Mg- -Si Type,"’ Zeitschrift fir Metallkunde, Vol. 31, No. 1, Car) H. Licktenberg, “Corrosion—The Chemical Resistance of Purest 


PP. Aluminum Sheet into the Surface of Which Flakes of Other A! uminum 
(187) Maximilian von Schwarz, ‘Running Properties of Aluminum-— Alloys Were Aluminium, Vol. 22, pp. 635-638 (1940). 
"Bearing Metals (Quarzal),"” ‘Zeits tschrift fiir Metallkunde, ol. 28, No ». 9, mes?) Goro Kitahara, “Cracking (Mech. }—Season Cracking of Al Al 
Pp. 272-275 loys Containing Magnesium,"’ Nippon Kinzoku Gakkai- -Si, pp. 4343-44 
88) Jean He crenguel, “Aluminum- Magnesium “Alloys (1940). 
_ Corrosion and o* High Ductility : Contribution to the Study of the Form- | Cars) E ugen V she,” Mechanical— i 
ing of These Alloys,"’ Metaux et Corrosion, Vol. 13, No. 158, pp. 177-180 Bearings,’ U. S. 2,215,442, September 
(1938). See also Metallurgical Abstracts, Vol. 5, p.85 (1938). Joseph A. Nock, Jr. Strength—Aluminum Alloys,” 
C489) Heat-Treatable, Corrosion- Resistant Aluminum Alloy for 2,225,925, December 24 (to Aluminum Company of America. 
= Marine Construction, Shipbuilder, Vol. 47, No. 374, pp- 341-342 (1940). (ars) Kurt Matthaes, * ‘Hardness—Aluminum Alloys,” U. S. 2,228,013, 
Cage) A. von Zeerleder, ‘’The Standardization of Methods January 7 (to Ernst Heinkel). — 
Be Testing for Alumuinum,"* Schweitzer Archiv, Vol. 6, No. 2, pp. 33-40 (1940) _ (216) Philip T. Stroup, “Aluminum Alloys of Small Grain Size,’ 
_ Cr) E. Zurbrugg, “Corrosion of Aluminum by Electric Currents,” 2,226,594, December 31 (to Aluminum Company of America). ~ = 
6, No. 2, PP: 40-45 , “Dependence of the Temper Hardness of Rolled 
(gz) J. M. Bryan and T. N. Morris, “The Corrosion of Different Aluminum on Ies Purity,"’ Aluminium, Vol. 22, pp. 68- ~69 (1940). well 
Grades of Alum: Sheet by Weak Acid- “Salt Solutions a and by an Alka- (278) . V. Provorow, “Degassing of Aluminum 
lime Citrate-Phosphate Buffer Solution in the Presence and Absence of No. 9, PP: 35- 940). 
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AFTER 40 YEARS of a testing 
utility- Electrical Testing 
d last winter. This o 
career and in the face 
ices by the electrica! industry 4 others. 

dissolution of the old company the 
organized a new company, chartered in New York State 
as Electrical Testing Laboratories, Inc. This ‘new com- 
a pany purchased | the plant and equipment of the old com-— 


solve 


the M. 
a= und 


uy) V. M. Plyatskii, “Sil 


(222) S. M. and N. 


umin a 


31 
, Pp. 1445 (1938). 
of Fluidity of 


(224) Paul Spitaler, ‘Castings of of Alloys,” 


Ma, Co, Ni, Ca, Zn, Ag, Cd, Sn, 


and technical societies. 


Washington, D. 


August 1942, 


Hand 


ing g Le orato 


f i increasin 


A booklet con 


es can be 


Handbook worth while. _ Copies can 
harge on request from Press. Release Services, War Pro- 


Board, Roo m 1501, jOl, Social Security Building 


a 


ries, | 


nd Its Technol slogy,’ ¥ Optikomekan 
No. 6, pp. 11-15 (1938); Vol. 


‘on the Mechanical Properties ae the Resistance to Corrosion Show 
 Duralumin When Aged, Aviaprom, shlennost, 
™ 10, pp- 20-25 (1937); Chemisches Zentralblatt, Vol. I 
(223) L. W. Eastwood and . Kempf, 
Aluminum Casting Alloys,’’ Transactions, Am. Foundrymen’s Vol. 
47, pp. 571-582 (1940). 


Henri Fournier, ‘The V ariation of the Mechanica Properties of 
an Aluminum Magnesium Alloy as a ro of Purity,’ 
‘Vol. 200, pp. 1398-1400 
mer) H. Bohner, * ‘On the Influence of Additions of Mg, Si, Va, Cr, 
Sb, Pb on the Electrical Conductivity of 


‘es, 
ccurred at the height of its 


pany, located at East End “Avenue and 79th ‘Street, New 
It took over the personnel 
— of the old company intact and instituted a new technical | 
service to replace that abandoned by the. dissolved com- 
~ On May 8, 1942, an inaugural snitiaia 0 the plant w vas 
addressed by the heads of six nation-wide technical organi- 


zations, w while messages were received from five other such 
_ leaders, including Dr. G. E. F. Lundell, then President of — 


_ This s affair signalized the renewal of the © 


Zn on the of Alloys of Alumiown with Zei 
Metallkunde, Vol. 27, pp. 121-125 (1935). 
232) Dix and Bow man, “Effect of Composition on he’ Mechanical 
g roperties and Corrosion Resistance of Some Aluminum Alloy Die Case 
ings,"’ Aluminum Corapany of America (1934), 
(233) C. Scharwachler, the Behavior of Graphitic Silicon — 
_num of Higher Temperature,"’ Metallkunde, Vol. 25, pp. 250- 
2512933). Discussion, 251. 
ROne tgen and Koch, ‘The Intluence of Moly. on 
Alloys," Zeitschrift fur Metallkunde, Vol. 26, pp. ‘13-18 3 (1934). 
Rontgen and Koch, of C Chromium. on Aluminum: AL 
Zeitschrift fiir Metallkunde, Vol. 26, pp. 9-13 (1934). 
6) - Bonaretti, The rewes of Antimony on Aluminum 
Light Metals Research, Vol. 2, No. 2, pp: 1-24 (1932). as ae 
Vv . Fuss, Metallography of Aluminum and Its Alloys," 


Aluminum,”” Zeitschrift fair Metallkunde, Vol. 26, pp. 45-47 (1934). ‘Report of Subcommittee V on Exposure and Corrosion Tests 


(227) H. Rohrig, “Effect of Increasing the Purity on Properties and of Committee on Die- Cast Merals and Proceedings, Am. ‘Soc. 
Aluminium, pp- 79 84 (1934). 


ng utilization of its serv- _ 
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er wholly independent auspices and 
made ev ‘ident a continuance of the participation of ETL” 
people i in the work of the A.S.T. M. and other engineering — 
stituting the pro- 
i ceedings of that meeting has been printed a and may be ob- 
tained ‘Tequest from Electrical Testing 


aboratories, 


bo 
May is a 72-page pamphlet de- 
scribing the functions and authorities of the Federal war 


ing contacts with 


| agencies whose activities are coordinated within the Office — 
Emergency Management. . Tt also gives information 
n related agencies. — ‘Anyone havi 
"various offices and divisions including the War Production | 
- Bond and its various divi isions and bureaus may find the ~ 
obtained free of 


225) Bohn ner, 
ys of Aluminum with Cr, Fe, Mg, Ma, Ti and Va, 
Vol. 12, PP. -255, 265-267 (1933). 
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cok Dural,"’ Metallkun de, Vol. PP: 245-249 
(aan) Hideo Nishimura and Matumoto, * 


on Aluminum- Silicon Alloys, Suiyokwat- -Shi, Vol. 10, pp. 105-112 
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and the purchase | and: “use a of thousands of copies of the 
special | compilations standards in specific fields 


‘Aucust 942, petroleum, textiles, refractories, etc. Each has cop. 


tributed to an extent not possible - to ev aluate, in “I 


effective utilization of materials. 
not at all uncommon to be discussing 3 a a publica 


NO. with some ‘member or non- member—for example, the 
Manual on Refrac tory Materials— -and | hav him say “‘W hy 


course I know ‘that publication- —it’s our 
_—— that in ev valuating the materials he buys s an ine 


The War emergency has stimulated the demand for cer: 
' tain A.S.T.M. publications to a degree much greater than | 
the normal industrial upswing would insure. This 


— particularly true, for example, in the case of the Sym- 


cts of S. TM. ‘posium on on Radiography and -ray Diffraction; also, the 


special compila ation of Selected Standards for Students i in 
extensive list of A.S.T. M. publications 


h 4 di bef Engineering which has been used very widely in the na- 
5 year and 
‘Scnedule to CE ENE OF tional defense ‘raining courses. A daily glance at the 


on which information is : ana in thi is Bu labels on the packages | coming from the A.S.T.M. ship- 


TIN justifies some commen <n a ae es - pingr room shows that the Books of Standards are going to 


| From the the ee * of ‘Society ee ot not only Y all parts s of the United States and its possessions, for use in 
interesting, but significant, to note that construction work, Production of defense materials, and 
_ago—the period 1928 to 1930—the rev enue from sales related categories. 
approached 25 per cent of the total AS.T Much more about these publications might said, but 
_ income, the dues being about 60 to 65 per cent of the total oe get busy and produce some books. “Ss 
he balance, miscellaneous” items. For last ‘three 
years— 1940, 1941, and estimated 1942—income ome from sales 


represents roughly 4o per cent of the total, with dues about ide Bal I 
percent t publication sales actually ageregated 43. ident B all Writes: sic 
cent), so that the income from publications represents your 
most appreciable portion of the Society's income ai and Pr a portion of this space from time time 

_ its maintenance means that A.S.T.M. can do many things i with such thoughts or messages as I may wish to com- 
in standardization and research that might not otherwise t municate to the members of the Society. Whether the dee 


possible. mands upon one’s time in these work- days will per- 


a 
Practically all o Society's publications are made mit me to avail my self of this privilege In each succeeding 
to members | at appreciable reductions in price, issue of the remains to to be seen. So far this 
which depending upon ‘the number of copies s and the issue is concerned I feel I should take some time out 0: a 
| "particular publication may considerable percentage of four- day vacation period which I I am enjoying on Cod 


the list price which I st suspect is the only vacation which will come 


my way this summer) to formulate one important 


= 


‘The relatively low prices nial for a number of the 
books- —for example, the special compilations of standards that i is on my mind. 


—are Ir ade possible by using standing type fr from which the > . The particular spot where I am w riting this i is on the 


pee - of Standards or other publications have been printed. — south wie of the Cape at a place » where the t pine wootle 


_ Every effort is made to have the books pleasing in appear- - come right down to the shore line. Out of the southwest 
“ance, clearly printed, and substantially bound. ‘The one blows s the soft, balmy, moisture-laden air from” off Nan- 


criterion which governs decisions is always “what will | tucker ‘Sound to blend with that delightful and inde 
_make the books most useful.’ While the financial phase scribable fragranc e of the red pines. . Together with: the 


publications is interesting and obviously av ‘warm sun, the constant swish of the surf on the sandy 
u shove, the ceaseless, “quiet  stirt ring | of the breeze in the 
as significan:. ‘Ts grass amongst the pines, there results a com 
For the Society's standar ‘dization wor ork, Hination not exactly conducive to effort of any’kind. 
in ‘promoting knowledge of the materials, to be ‘most ke might make one forget momentarily that we are eft 4 


wilds effective the results must be used. They can only gaged | in a war which is shaking» the very foundation ot 


be used if those responsible for the Beene and use of © civ ilization and society ‘were it not - for the appearance a 
materials know that there is an A.S.T.M. and that it has s blimp t that slowly cand quietly moves up the coast or for 
issued” numerous _Specifications and tests in a particular _ the more frequent and noisy "passage of observation n planes 
= or has published data. And so the publications are : from a nearby airport as each goes out over the sound on 
an essential factor. The steadily “growing: use of stand-— respective missions. ‘it is this which brings me. 
has been stimulated in a great measure by the wide- ‘to the main point of this m message. 
‘spread of the Book of A. .S.T.M. Standards in which we are engaged is one wh hich, 
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— 

if 

— 
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| 
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— 
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— 
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—— to its outcome, spells our freedom or slavery. Dr. C. H. Herty w esd is chairman of a “special Iron 
i To freedom- loving Americans there can be ¢ one and only Steel Institute committee on manganese, at a reccnt meet: t 
ont answer. The main issue ue of the moment, | therefore, i is ‘ing outlined the situation which its approximately a 


‘that each o one shall assist in every - possible "way any twenty month stock of manganese ore that until recently — 
effort w hich will help_ in any degree, large or small, to had been gradually rising. How ev er, of our rotal yearly 


or 
li bein this w: ar to a an early and successful conclusion. ‘manganese ore consumption only about ten per cent 
‘le, the Nothing else seems to matter. (om domestic; the balance is subject to hazards of shipping 


To this end the officers and the Executive of ‘and the ship sping av: ailable in the location of. 
ible" ‘the Society have been giving and will continue to give deposits, 


ind p pro- their best thought to plans which will make ‘the influence Recently there has been considerable m an 


ications of t the A.S.T.M. most effective for this purpose. Ir recog domestic supply, an uncomfortable portion of 
mv - nize the valuable e work an and 1 service which hundreds of our whic hich may not materialize at all and some of f the pro- — 


members are “rendering “toward this same goal, and I jected balance may be many ‘months in developing. rial 
choose this op portunity to stress the need for the con-— New alternate alloy s - steels which are being agreed on 
tinuance of equal or greater efforts if if possible during the © all have higher manganese e and on top of this are inc 


Along with the shipping and the probable in- 


- A crease of manganese consumption per ton of steel there is 
berse uncertain but very probable drain on manganese ‘i; 
of the moly bdenum situation. It seems reasonable 
to believe that conservation of manganese should con- 
tinue to be - practiced and should be intensified. It is ab- 


Weste essential that sufficient manganese be 


fo od ro - 
ARE hectic ¢ days w hen technical promoting | 
type of individual who has had a very broad training and to this matter a cations, and v ned are 


age D 
id, but "experience, i ell overlapping efforts pe particularly inclined to comment further at this st: age except t to re 


a OS Ud 3 2 
a a to obviate doing work which may -alre: ady have been pes at the closing statement in our January BULLETIN com- 


this” ion, namely, tha 
partially accomplished, or even completed. ‘menting this that 


"Certainly is very important in of “since: we not have an of ma manganese, | 


the 


We in mind a recent Case w here a pene ‘war com-— 


very anxious to do gov good work, actually undertook 
the de- 
the establishment of certain specifications n not cognizant of 
the fact that a leading organization through one of its 
groups had already done outstanding work in this respect, 
which ‘specifications had been published and ra rather widely 


used for two or more years. ortunately one of the mem- Roberr W. W olcott, chairman of ‘the group President of Lukens 


bers at a second meeting se set this situatio on straight. Un- 


doubtedly, there are many other cases where there have Other members of the administrative comumitece the ‘nation- 
ov verlappit ng and conflicting 
Those i in charge of activ ities in iets i groups | havea © 
great responsibility to see that the time - of their com- _ Mount, Steel Founders Society of America. 


The work of the co committee , backing up a advertising program 
mittee ¢ members and chose cooperating is. not expended in acking up ing pe 
work y which hes ‘been yee wil! be two-fo one, to seach every manufacturing and business firm 


started elsewhe-c, w hich ¢ can be 
in the nation to impress upon them the absolute necessity of getting their 


better accomplished in some other ~cthod | 
scrap on the way to the production line; and, two, to get business men 


afford to w wait until ideas are bett <r ¥ ‘stallized. with the local salvage committees of the WPB. 


"mittee, representing groups of cading industrial concerns who are works 


activities ‘will be coordinated with the Present intensified scrap 


collection 1 drive. ‘this connection, the committee through a number 


‘THE EXTREMELY tight 5 uation respecting The adv ertising focuses the spotlight of public attention upon the need 


‘molybdenum, ay hich > ‘now finds itseit on. the pinnacle for iron and steel scrap, non- “ferrous metals » Tags, burlap, rubber, tin 

such steel alloying companions cans Cia some loca slities), and w waste cooking fats. 
as nickel, Vv chromium, and state- “Our. committee, through the leaders which it is appointing in 
rade,” | Mr. Wolcott said, “‘intends to obtain assistance for | the WPB' 


~ drive in as ; Many companies as we can reach. We : hope t to release for a 


_ ar use unusual sources of scrap which may have been largely untapped, 
servation of lnangan 1 
ese vas since = as obsolescent unused dies and jigs, and other 


i 
- Seems to be an abundance of the « ve while others have oa 
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~Wanted—Scrap 
: 
i 
oak i 
ll con 
houg! 
on the 
thwest 
Nan- 
are 
tion of 
ice Of a 
planes 
-industry and company-by-company basis, we feel that we can gear 
which, safe cours considering all extenua effort to the individual trade's scrap possibilities.” 
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o Special | Compilations of Standards wail Technical Volumes. 


- 
‘NEXT months, ‘Those wh w he have had frequent reference to the Book of A.S.T. 


sponsible for | the | various A.S.T.M. publications—which — Standards and have had to use nine books this year, which in- 


niall ED clude the three original 1939 volumes and the three 1940 Supple- 
includes not only the Staff, but ma many ‘officers Gane tamed in 1901, will welcome the appearance 


of the Society and its technical committees who cooperate — the new book. Boe -seer grengan of the Book of Standards is ex- 
very closely— ire confronted w the heaviest tremely wi 


nts, and ‘Gompilacions ‘pub- 
1ed has increasing and with the a advent of 


so that companies and agencies urgent 
need of the books could obtain them. The number of copies of 


Book of Standards, Proceedings, ear Book Index Among the important decisions w hich will need to be reached 


is the disposition f the emergency * ‘pink slips’ which are grow- 
- Standards and Tentative Standards: will, of course, be is ing in number as indicated in another part of this Buttetin. — 


Whatever method is used, it will be one which will bring to the — 
members the most logical arrangement of the material. ~ at 


Proceeding 


appearance, on prices to of the annual meeting will again be issued as one 
volume including both committee reports and technical papers, 


members. In advance of chis detailed list, ‘there given w ith discussion. Because of the urgency of expediting the 
— notes on some of the publications so that ‘members of Standards and related publications, printing of the Proceedings — 
a ° wi ll have ¢ some advice on on the approximate publication © ‘ is being scheduled for late in the year, with distribution some-_ 


- date, and be given | other ir information on A. S.T.M. books. by. time in January, 1943. Meanwhile, many of the papers are being 


many of which are unusually i important in connection feprinted in advance; some committee reports are also 
_ issued as part of some one of the special compilations. — 


the war emergency. The numerous special compila- mated pages in the Proceedings, about 1400. 


tions of standards in point of view of their v ery wide-— 


5 spread distribution and use have become particularly 


significant. New editions of practically all of these are This 1 holes, wi ‘which continues to in increase in in value as the mam 
scheduled this year as indicated. a ber of specifications becomes larger, will again give the latest 


j 


i connection with the approximate publication dates” " complete references to publications w here the various Caer 
i cance there tions and test methods appear. The Index is furnished to mem- 


given, , they, of course, cannot be guaranteed because oon bers, and is also widely distributed on request (more than 17, 000 
ee ean) factors which enter into the time of a _ copies of the 1941 Index were distributed). Publication of ‘the | 


of any given publication. Sometimes a committee may new edition is scheduled for late in 


have to take action on a particular standard and there i is aggregate | 230 pages. 

some delay; possibly the author of a technical paper 

shave been forced to delay r returning ‘proof, etc. Also, 
flexibility in publication dates o of compilations and Includes of the Society 
technical publications i is desirable, in order that one which ‘Coame, Classification, address 

a A.S.T.M. committees, an other ‘pertinent information. 

may dev velop be more urgently needed can Furnished only to members on request, use in connection with 

preferential tre ‘atment. activities of the Society. date ‘340-page 


1942 Bow k of AS. T. M. al Publicatior 
resentation of the annual report of the Com- 2 Marburg Lecture 


. L. Warwick, Secretary-Treasurer, pointed out that the 
_ Most important work before the Society in ‘the immediate future 4g 
_ is to push the publication of the 1942 Book of A.S.T.M. Stand- 
ards. . This Book will again be issued in three sing as follows: 
~Part II, Nonmetallic Materials—Constructional. 
Each of these books will be among the most €: extensive 
tions issued by the Society, estimates (usually very conservative) 
indicating a total number of pages of 4900, about evenly dis- The ‘extensive pre: 
— tributed—but with Part I being the largest book; Part I, the sented in three sessions of the 1942 annual meeting will form the 
least bulky. . Te atative publication dates for the respective parts” ce of the published symposium which, however, will include 
have been set as December 15, November 20, and December 1, some of the material on X-ray diffraction which constituted the 
with every effort being made to anticipate these dates. i. a v sai extensive — sv ymposium, the first of its kind to = published — 


& P 
— 
ny of those who pro- = 
— : d complete sets of the book have been appr * 
—— ae 
dis 
1 
— 
— 
tice, and a list of other current 
order blank to each member late in S 4 
the form of an order blank to each membe P 
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the English There is urgent need for this latest ‘December 
symposium, the 1936 edition having been exhausted, and the December 


Petroleum Products Lubricants September = 
September 140 


December 


officers of Committee E-7 on Radiographic Testing are expediting 


review and editing of the papers and discussion. Estimated to Eilecerical (D- 9) 
about 300 pages, the sy scheduled for Rubber Products(D-11) 


prices, whic 


Special prices a a= in effect on orders in quantit - 


— 
w 
— 
ac] 
Be 
i-¥ 


authorities in the The 1942 book will 23 


ex- - discussions each of which will have been approved by Com- . 

de- mittee C-9 on Concrete and Concrete Aggregates, which is re- + 

nsible for the publication, through a special committee under Specifications Branch, Conservation ivision 
a 


de- ‘Geol, covering tests for concrete, tests for aggregates and oe UNDER THE REORGANIZED W ar Production 

general discussion and introduction. Estimated to comprise “Board, me Bureau of. Industrial Conservation is now 

ent some 160 pages, the publication date i is somew hat uncertain, be- sell ii as Di q ly the S} 

a cause committee action still needs to be taken on some of the ‘ter ‘med the Conservation Division, and recently the $ Speci- 


items, but is tentatively set as October 1. fications Branch this d division has undergone s 


changes which 1 establish Six s under the foll owing 

Symposium on Spectrographic. Analy sis 

Because of steadily intensified interest subject, Chemical Sec tion, Ww. Civil ‘Engineering 


mittee E-2 on Spectrogtaphic Analysis feels it desirable to issue a 
new edition of this symposium which was published in 1935. _ ‘Section, C. AL Willson; "Electrical and Mechanical Sec- 


The six technical papers cover various methods of procedure — tion, Dean Harvey; Metals Section, C. S. . Cole; National 
applicable for a w ide variety of materials and are being revised a Emergency Steel Specifications, ‘Edwi in Joyc ce. The: titles — 
| the committee which will also incorporate considerable map of the sections indicate generally the problems ¢ cov ered y but 
the Electrical and Mechanical Section includes in its re y 
sponsibilities work in the field of paper, textiles and con- 
tainers ,w hile | the Chemical Section cov ers rubber, paint 
and varnish, , plastics, and the broad range of organic and 


One of the functions of the Specifications Branch —.. 


"Tables on Corrosion Heat- Resistant 
_ For many months Committee A-10 on — Chromium, Iron- 


‘mim. ‘Nickel and Related Alloys, through its subcommittee 
on classification of data, has had eight subgroups on various 
ia types of stainless steels correlating and recording data on the 


4 properties of these materials. The objective is a publication to ; 
give up-to-date information on alloys which have had reasonably — Board in the activities be the Federal. Specification Com- 


| 
fe) 
af 
vg 
19 
2 
c 
=. 


~ 


extensive use, publication to be patterned somewhat after the one -mittees. | For- this | ‘purpose, N. F. Harriman, Technical © 
issued in 1930. It is hoped that this publication with numerous Assistant: the Director of Procurement and 
is a ' tables aggregating about 36 pages will be sasa in Chairman of the Federal Specifications Executive Com- 
"mietee, has designated the Chief of the Specifications 
Branch, as ex-officio member of each federal specificatio 
As indicated, the dev elopment and widespread distribution of of the staff of the | Specifications B Branch to serve on each - 
so-called special compilations | of standards has been one of the of the some 7o committees, a : 
very notable publication developments in recent yeers. Eachof 
ty 2 a the compilations is sponsored by a standing committee of the 
a. Society and in selecting material for inclusion the committee _ roel reall 
as officers attempt to provide a complete group of A.S.T.M. stand- — Scientific _ Tec 
ist OI these standar pu lications which wi issued this Council, Washington, C., is the ‘Handbook of Scien- 
year follows, with the designation of the committee responsible — 


indicated. Scheduled month of publication is subject to change. _ tific and Technical Societies and Institutions of the United 
It will be noted that a number are expected to be off press before . States. and Canada” * which lists those organizations in 
- the Book of Standards, while the balance are listed for — natural science and related fields that contribute to the — 
advancement of knowledge. Beginning with the Acad- 


One of the very important functions of these shinies in 
addition to supplying all of the A.S.T.M. standards in a specific — _emy of Medicine of Cincinnati and ending with the Zo- 


ological So f San Diego there are listed 1269 organizz 

field in their latest approved form is to furnish through special = ogica ociety of San iego there are listed 12 be sel 
reports and appendices related information that is of much value tions Cincluding A.S. T. M. Di in the United States with brief 
to those who use the book. . Publications which include con- history, object, i information on ‘membership, meetings, ; 


siderable 
ft supplementary material of this kind are those on re- _ and publications; the officers and headquarters addresses _ 
‘Hractories, electrical insulating materials, and textile materials. 


mere also given. There i is a Canadian section which lists _ 


on — 143 ‘societies associations in 1 Canada. This is the 
uDlicati 
,  fourch edition of this publication. $4 investment in 
Steel Piping (A- September 5 the Handbook makes conveniently available for reference 
Electrical Heating and Resistance Alloys (B-4) - September 7 5 in anyone’s s office a great wealth of up-to-date and con- 
December 400 


Copper and Copper Allo B-5) 
Cement (C-1) 


September densed information on the societies: and institutions cov- 
Refractories (C-8) 
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T.M. publications to be mailed to 
M. pecialcompilationsandwill | 
to $1.75. 
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ed Tentative S Standards Approve ved 


jrawe als Listed for Members’ Convenience 


fOr 


“HE ETY at meet- Sampling Fresh Concrete (Cc 172-42 TD. 


ing t tentative specifications a and methods of test. Of the Length Drilled Concrete Cores (C 174 427). 


new tentative standards 8 are revisions of or ‘supplements 


to existing standards—these are indicated in in the following mittee 
list. 


tentative standards and revisions of exist-— Test for Air Content of Freshly Mixed Concrete 


methods represent extensive modifications. — 
these are included below (marked with an asterisk) with 
the list’ of those issued by the Society for the first time. 
Standing committees responsible for me various ‘tems are CH) 


indicated 1 italics. Fireclay Plastic Refs actories for Furnaces and Incinerator Service 
we d Revised Tentative Standards Insulating Materials 


Spe y for Thermal Conductivity of by Means of the Guarded 
pecifications: Plate (C 177 42 T), developed by the Joint Committee on 


is Welded Alloyed Open- Hearth Iron Pipe (A 253- -42 Tt). Thermal Conductivity of All Forms of Insulation sponsored by the 


La Welded and Seamless Steel Pipe for High- Temperature Service S.H. AS -M., A. S. .R.E., 


A 106 42 T) Crever: ersion of standard to tentative as revised). Point Materials 


' Basic Sulfate White Lead ( D 82 - 42 T) (reversion of ‘enieduiite to tenta- 
Compression Testing of Cast Tron 256 ‘4 Chrome Yellow and Chrome Orange 42 Crever ersion 


Definitions: | 


standard to tentative as revised). 
-C. P. Tolnidine Toner (D 656 42 ais 
Isopropyl: Acetate (D 657-42 T) 
for Resistance of Coatings v with the Ait Blast 
Evaluating Degree of Chalking of E: Exterior Paints of the Linseed Oil 
ed cree ee ee Having Bunch- Strand valuating Degree of Checking of Exterior Paints of the Linseed Oil 


bers for Electrical Conductors(B172-42T). 
ee ~ Lay-Stranded Copper Conductors Having Concentric ba Ev aluating Degree of Cracking of Exterior Paints of the Linseed Oil 
for Electrica Conductors for Ele 173 - ~ 42 


Degree of Erosion of Exterior Paints of the Linseed Oil 
7 r Consistency of Exterior House Paints and Enamel Type Paints 4 
~ 42 T) (reversion of standard to tentative as revised). 
for Spectral Characteristics and Color of Objects and Materials 
T) (reversion of standard to tentative as | 
Round Nicke! ire for Lamps Electronic Devices 175 - 2 a 
*Nickel snd Nickel- Alloy Wire Ribbor for Tube Fila- Commisre D-2) 
- *Lateral Wire ‘or Grids of Electronic Devices (B 156-42 T). Test for Neutralization Number of Petroleum Products by ¢ C Color- Indi 
Test for Neutralization Number of Petroleum Products by 


“a ‘Test for Rust- -Preventing Characteristics of Steam- Turbine Oil i in a 


(Committee E- 


Chemical Analysis of Aluminum and Alloys (E 34-42 D. Conversion of Kinematic Vi iscosity to. 10 Say bolt Furol Viscosity 
Chemical Analysis of Magnesium and Magnesium | Alloys (E35-42T. 
Analysis of Brass (E 36-42 T). *Test for Knock Characteristics of Motor Fuels (D 357-42 D. 
Chemical Analysis of Pig Lead (E 37-42 : ey ae i *Test for Knock Characteristics of Aviation Fuels (D 614-42 a) 
Chemical Anzlysis of Nickel-Chromium Alloys for Electrical “Test for Saponification Number of P. Petroleum Products by Color-I 
Chemical Ana lysis of Nickel (E 39- -42 T). 
_ Chemical Analysis of Slab Zinc 40- 42 +). a nd Paving Materials 


Test for Abrasion of Gravel by Use of the Deval Machine 289 -42 


Portland Cement for Cone te P ts 
Committee D- 6) 
a Conditioning Paper and Paper Products for Testing (D8 585 - -42 42 
W FP, fc Qualitative Examination of Mineral Filler and Mineral Coating of 
a ter root Paper for Curin oncrete 
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F 
Test for Pentosans in Paper (D 688-42 T). 


a Carbon-Steel Bars for Vehicle and General soe Springs as 58 - 
Test for Internal Resistance of 689 - 


Cast-Iron Locomotive Cylinders (A 45-14). 


Roofing and W aterproofing Materi: ls hilled Tread ast-Iron heels (A 46 30 T). 


Test for Voids in Inund: Fine Aggregate (C 69-30). 
‘Coal-Tar Pitch for Steep Built- -Up Roofs (D 654-42T). Test for E Hard Scoured Woo! a W Gre rease (Mill 
Asphale-Saturated and Coated Asbestos Felts for Use in Con- (D 232-36). 
As halt-Saturated Asbestos Felts for Use in W in In addition t to the above, 10 stand ards ; and 8 tentative 
Built- Up Roofs (D 250 - 42 ersion of 


standards have been repla aced by new or revised | specifica- 
tentative as revised). 
lectr 


tions and tests. L isted below are the titles ; of these stand- 
ctrical Insulating Materials 


tentative standards are now 


‘Test for Steatite Used as Electrical Insulation | 667 - 42 tentative specifications or tests chem, 
Measuring Dimensions of Rigid Tubes Used in Electrical Insulation 
(D668 - 42 clded and Seamless Steel Pipe for High Service 
Test for Power Eactor and Dielectric Constant Parallel with 


tions of Laminated Sheet and Plate Insulating Materials (D 669 — 
‘Test for Sludge Formation in Mineral Transformer Oil (D 670- -42 


“Testing V ulcanized Fiber Used for Electrical Insulation (D 619 - 42 T). 
for Tensile 


“Mantz Metal C Tube Plates (B 57 - 27), replaced | by new 
(D6 27 Ready Mixed Concrete (cs 94- 38) re laced by Tentative Specifica- 


asic Sulfate White ak 82 - 41) by new ‘Tentative 
D. 
| 


Chrome Yellow (D 211-41), replaced by new Tentative Specifica- 
ii Asphalt-Saturated Asbestos Felt for Use in Constructing Built-Up ~ 


+ Roofs s(D ; 250 - 2, replaced by new Tentative Specific ations D ) 250 - 


2 

‘ _(D_188-41 T), replaced by new Tentative Methods D 663 - -42 T 

sed Testing Molded Materials Used for Electrical Insulation 48 - 39), 

replaced by new Tentative Method D 48-41 T. 
T 

Textiles 


Compound Pow dere 


est for Impact Resistance of Electrical Insulating Materials (D 256 - 


38), replaced by new Tentative Method D 256-41 T. 

for ‘Spectral Apparent Reflectivity of Paints (D 307 39), 
placed by new Tentative MethodsD 307-42T. 
Specifications: for Consistency of Enamel Type Paints (D 562 replaced 
C loth 677 - 42 _ by new Tentative Methods D562-42T. 
Finished, All- Cotton, Upholstery Tapestries (D 678 - 42 D. - Chemical Analysis of Pig Lead (B 35 - 36 T), replaced by n 

Tests and Tolerances: for Certain Fine Staple Cotton Gray Goods Chemical Analysis of Slab Zinc 38 - 


‘tive Methods E 40-42 T. 

Tests and Tolerances for Jute Rove and Plied Yarn for Electrical and 


es ~ Chemical Analysis of Nickel (B 41 - 36 T), replaced by new Tentative a 
Packing oses (D 681 42 T). Methods E 39 - 42 T. 
‘Test for astness to Gases of Dy ed Cellulose Acetate 


y Chemical Analysis of Brass Ingots and Sand Casuings (B 45- -36T), 


4T la db new Tentative Methods E 8-42T. 
“Tests Tolerances for Certain Wool and Part Wool Fabrics (D 462 38-4 


ae Ch mical Anal of Metallic Materials for Electrical Heating (B71 - 
Test for Resistance of Textile Fabrics to Microorganisms (D 684 - 42 1). ical Analysis ating (B71 
Analy sis of Textiles 629-42 


Full details of all of the actions affecting the ial sss 


and tentative standards are par in the pees of Pro- 


metric 
in od « 


Repeated Flexural Stress (Fatigue) Test of Plastics (D 671 - 42 1). 

Test for Haze of Plastics by Photoelectric 672 - : 
for Mar Resistance of Plastics (De 673 - 42 al 

Recommended Practices 


Long-Time Tension Tests of Plastics 674- 


-_lications until September I However, all who plan to 
submit discussion are urged to send it to Society Head- 
quarters as far in advance of this date as ; possible in in order — 7 
— o facilitate preparation of material for the Proceedings. — 
the annual ‘ Discusion as to the value of the technical 
mendations: the standin 


Terms and Descriptive Nomenclature of Objects Made, from on " Boo will be receiv ed by ‘the ‘Committee on Papers and Pub- 
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and dT ests Recommended for 


Rub "and Synthetic Ru tuber Compounds 


CAL chairmanship o Doering, Ford Motor ¢ 
Rubber, w hich i is sponsored jointly by. the saciid of i. _J. V. Hendrick, Chry sler Corporation, s sect 

motive Eng:neers and the A.S.T.M. and which functions recommended for automotive and aero: rautical applica- 

subcommittee of f A.S.T.M. Committee D- 11, has” tions. These specifications are timely i in v iew of f the many 

recently presented 1 to the sponsors two sets of classifica- critical applications in which synthetic rubber will now 

tions and test requirements for rubber, one for natural rub o: to be used, in place of natural | rubber ‘compounds. <a 

ber stocks, the other for synthetic rubber compounds. we The SAE-ASTM Classification for Natural Automotive 

_ These classisications are an important contribution to the Rubbers Ww as prepared by Subcommittee IV on Rubber 

war ‘The main objective of this program was ‘Conserv ation the of which are W. McCortney, 


y means of restriction chairman, _and J. Dudley, » secretary, with the 


— 


could be very reduced so as to the 
compounding problem. It was decided to draw up speci- 
fications for rubber ‘stock which would cover t the whole 
range of properties: needed manufacturing rubber “selection seve reral hundred 1 natural rubber that 


= articles. The committee plans to study and investigate the have been in use, and the data listed have been derived | 
suitability of these classifications for special applications. from information available in both the rubber and mechan- 
It ts hoped that these specifications will be followed as ical industries. _ will be noted, the requirements form- 

closely as possible | by the | automotive, the basis of the classification are based upon A.S.T.M.- 

and allied industries. methods, which will also provi ide a uniformity in testing. | 
The SAE “ASTM Classification for Sy Both of these classifications will be subject periodically 
Stocks has been compiled by Subcommittee V on Stand- a. revisions considered necessary as a result of further de- 


ardization of Sy nthetic Rubber 


£ 


E-A. S. -T.M. Classi her 


CLASSIFICATIONS | classifications B and C appear ‘classification numbers 


R bbe | four on Sy “compression set; the tensile strength and elongation are 
ubber Specifica cations of the A Technical» “not ‘specified. 


‘Committee A on on / Automotive Rubber, has been w orking | 
th 


on the standardization uf specifications for synthetic rub- € tests shown in Tables A, B, and C are necessary fo 


correctly specify common synthetic rubber compositions. } 
“After due consideration, the subcommittee has con- 


hese additional tests (described later in the section on | 
cluded that, basically, synthetic rubbers could best be 


Testing Procedure) c consist of t f the measurement of t f the 

described by grouping them in three classifications. elongation compression set; the c changes 

. ae These class fications would depend upon their relative € ile strength, elongation, and hardness after oven aging; 
change | in volume after immersion in a chosen ‘test fluid. changes in tensile strength, hardness, and 


Every classification is identified by two letters, followed 


volume change after oil aging. 
by three numerals. The first letter is S (standing for These rests are performed in accordance with A.S.T. M. 
‘synthetic’ ) followed by A, B, or depending upon the 


“Weck CA, B, standard and tentativ e methods with the exceptions 
_ grouping as just described. Fach classification OF described later. _ The committee believes that these ex- 
C) is furth subdivided depending M. ceptions are necessary for the resting of synthetic - rubber 
hardness and the” original tensile strengt h. Th nel compositions, but n not necessary for the | testing of natural | 
‘numeral refers to Shore durometer hardness ss 3, for 2 rubber vulcanizates. These variations from _standard 


) durometer range, 150 A.S.T.M. hat ness; 4 for 3 35 00 45 _A.S.T.M. were made for the following 


= rometer range, 105 A.S.T.M. c.), the next two 

ete. Thus ; SA- -607 represents a synthetic “rubber Compression Set (A.S.T.M. D 395 - 40 T, Method B).—In the 


om position of classification . A having a Shore d durome- interest of uniformity in testing, a definite deflection has been 
“of AS. ay q bie specified for each hardness range. The A.S.T.M. method allows 
har ness of 65 G5 A T.M. har ness), an deflection range for each hardness 
minimun. of 700 P Oven Aging (A.S S M. D 573 ~ classifications B 


ing 1n 00. These refer to compositions designed for low 


In addition to ms original tensile strength and hardness, 
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—S.A.E.-A.8. T.M. SYNTHETIC RUBBER SP ECIFICATION STANDARDS CLASSIFICATION . 
(See 8.A.E.-\.S.T.M. Modified Procedure for Methods of Testing) 


— A.S.T.M. Strength, ressio Te E | Hardness 8s, “Hardness, 
mbe ren : ength, 
min., psi. | per cent “per cent Points» Points 


200 | test | notest | notest 4 no test 
no test ‘no test 


no test no test 


test hotest | no test no test 
600 test | no test no test no test 
900° test hotest | no test | test 

900° | 3 test” no test | notest test 
1000 100 test test no test no test 


“- bh E.-A.8.T M. SYNTHETIC RUBBER SPECIFICATION STANDARDS CLASSIFICATION B. 
S.A.E.-A.8.T.M. Modified Testing Procedure for Methods of Testing) 


Shore Tensile J Elonga- Durome ter 
tion, | max. Ten 5 . 


4 e 
Durom- Strength, min sil bh, tion, Hardness, Tensile 
min., + psi. | per cent trengt 


Strength, > 
percent | (Method | percent Geo ¢ ber cent 


500 
400 
«600 


0 to 20 
0to 20 


SB-309.... 


SB-405 
SB-410 
SB-415 
SB-400 
SB-508.... 
SB-515 
SB-520 
SB-500.. . 
SB-608.. . 
SB-617. 
SB-625. 
SB-600. 
SB-710... 
SB-720 
§B-700. 
SB-910 3+ 1000 


OS 


toe 


300 = 
400 


500 


CS 


~ 


S.A.E-A.S.T.M. SY NTHETIC RUBBER SPECIFICATION STANDARDS CL: FICATION C. 


SABLE 
S.A E.-A S.T.M. Modified Testing Procedure for Methods of 


| Strength, |tion, min.,] Tensile | Elong lume, Tensile Durometer 

Number "Hardness per cent per cent | Strength, | “tion, per cent Strength, Hardness, 

| (Method | percent | percent | poj hange per cent P oints Chang 

Change | Cc hange Li imits Change L mits: 
Change | Change | 


d 


—30 to 
to 
30 to —10 


| 


 §C-310 
8C- 320. 


1000 


to 50 
2000 


to 150 
to 140 
to 140 

to 140 - 
to130 to —20 

to 130 to —20 

to 130 - —40 to 20 

to 130 j to —20 

to 130 to —20 

to 120 ~ — 50 to 

to 120 — 50 to 


to —50 to — 

to 120 —50 to —20 
to120 .. to —20 
to 110 
to 110 


Oooo 


RR 


= 


SC-707... 
17. 


nor Nor NOD 


‘ubber 
atural | 


to the standard 70€., be- hr. yhich allows time during | the working day, for 


—50 to 30 
to 100 to —30 
50 to 100 - —50 to —30 
40 to 90 é | —50 to —30 
40to 90 |  —50 to —30 


or the reasons an in the 


— 


150 20 —-15to5 | -20 | -5to10 
plica- 28 = 7 | 3to3 im 
now 
‘TABI 
A.S.T.M. 
500 -20 | -10t0 10° a 
T.M. | -60 te 10 «| — =20 -10t0100 al 
or de | 30 on = hen to 10 A, 
| | Ote 5 sto —20 -10to 5 | 
a 
s end- $4) 
low 
on on SC-400........) 105 5 | 40 q | 90 ; 
f th 507......... | 50 = 
| 50 15 | 80 >, 
iging; 8C-500........, 75 o | 50 15 
SC-608. . . 55 60 15 | 70 
allows [> _ the A.S.T.M. method does not specify a deiinite time interval. a by the committee are alloOWcd ie oi a 
Since an cconomy of testing time is desirable, the committee The special aging period was selected f i 
B and s amounts to a 3-day test, less 2 preceding vy 
1942, ASTM BU LLETIN: 


the requirements for of Tension Testing of Vulcanized Rubber 


aniline point and viscosity is available. Conformity to the, nation: te. 


aniline poirt range is important since this constant predicts the a J 
swelling power of the oil. The oil described represents a Compression: Metho 
having the probable maximum swelling power | of common com- = Compression Set of ‘ulcanize ubber (AS -M. Desig. 


"mercial eum-derived oils. nation: D 395 ~ 40 40 Bw vith the following 


“ after oil aging be calculated on the basis of the original unaged ~ 


In'the A.3.T.M. method the tensile strength after immersion is ceptions: 
caleyjlated by A. M. formula ‘Deflections of various ‘hardness to | ) be limited in 
unction of volume change, after immersion, and the aged tensile 
Specimen. To prevent erroneous conclusions, the committee 
_ feels that this formula should be deleted and the tensile strength : TABLE I. 


strength based on the original cross- -sectional area of the test 4 


Deflection, 
cross-sectional area. This is particularly important in the case Durometer “Hardness ber Original 


of compositions w hich may suffer a in volume as a result ‘Thickness 


will be needed to adequately 


proposed tests form primary ecifica 


tions and are intended merely to describe common syn-_ 
thetic rubber compositions. Undoubtedly, , additional re- 


rubber for | service such as those ng.—Stan ndard Method Test 


following 
a? 


for thes se requirements. additional 
tests to be ——— by the ane are for: 


Ol Aging. —Tentative Methods of Test for Changes 

of. Rubber and Rubber-Like Materials in 

Liquids (A. S.T.M. Des signation: D 471 ~ 4 
_Anti- freeze and. coolant, -followi ing 


Classification A. 
"Classifications B and C.. 


Vi iscosity, ‘Say bolt Universal’ =5 sec. at a 


Tensile Strength: Delete tensile strength — formula under 
Section 10 (c) and base calculations on eee unaged ¢ cross- 


4 1940 Supplement to Book of A Standards, Part III, p. 332. 


41941 Supplement to Book of A. Standards, Part III, p. 81. 


$1940 Supplement to Book of A.S.T. M. Stan dards, Part III, p. 327. | 
1 AS 5.1. M. Hardness Standard Method of Test for Teneazive Method for Aniline Point of Petroleum 


ardness of Rubber (A.S.T.M. Designation: D 314 —39).1 (D611 — 41 T), 1941 Supplement to A.S.T.M. Standards, Part III, p. 257. 
2. Ten. “ile Strength —Standa | Method ® Standard of Test for Vi iscosity by Means of the 


-AST. of alities for A Automotive 


a Suffix letter ““C ompounds adi ipted 


Physical | Properties specified in the tables are b sed on 


Suffix indicates general purpose 1 rubber test ‘specimens having an equiv alent cure of the part ‘if 


pounds for which compression set or special a aging is not” "question rather than the optimum cure and the physica 
1 


or ated. of the part correlated with the test specimens 


ag digit of the Classification Number indicates the 
_ The A.S.T.M. hardness specified shall be det ermined in 
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* 


— 
— 
— — 
— 
— 
— for Accele- 
} therefore, will be the further function of 4 exceptions: 
— | 
iim 
é 
— 
43 
— 3 
> 
— 
— = 
sing to any of the rub 
upon requirements. 


il 


accordance with the Method of Test 
for Hardness of Rubber (D 314-39) 


Second and third digits of the Cl: 


by the new method. 


— Research i is in progress on the use of other limits of t time 


as — D 395 ~ 40 T (Method B) may be ext ended to 
4 


70 hr. with comparable limits of ‘compression s set. ee 


as as standard, or the ado 


Tensile Strength: 


indicate minimum tensile strength. | 
The tensile strength and ‘elongation | 
in ac w S 
"determined in accordance with the M. 
ard Methods | of Tension Testing 0 of Vulcani 


specified shall te 


575 ~ 


R700 B the compression s set shall not exceed 2 ‘25 per ¢ cent. 


When the designation is used on any other compound, 


the compression set shall not exceed 50 percent. 


- 


is called to the new A.S.T.M. Tentative 
“Methods of Test for Compression Set of Vulcanized Rubber — «R606... 


O; 395 ~ 40 T)* (Method B) w hicl 1 Is based on compressed 
“thickness of specimen rather than the or iginal thickness. 
Maximum compression set set specified shall be determined 


and temperature. As k, AS 


Tensile strength and elongation deteriorations shall 
exceed 1 5 per cent of original values of anv - compounds Re 

after 72 hr. at 158 F., when determined in : accordance w ith © 
te A.S.T.M. Test for Accelerated 


Aging of V ulcanized Rubber by 


11939 Book of A.S.T.M. Standa se 
? 1941 Supplement to Book of : 
* 1940 Supplement to Book of : 
* 1940 Supplement to Book of / 
1941 941 Supplement | to Book of AS 


a 

{ 

M. Standards, Part III, p. 338. 
M. Standards, Part III, p. 332. 

Part Ill, p. o!. 


>> 


“yale 


Large Number of 


_ for Submission t to letter ballot of the Society membership. — 


fe These recommendations comprise 72 tentative standards 
proposed for adoption as standard and the adoption as members. . Detailed information concerning most matters — 
3 standard of 106 rev isions in existing standards. 7 oe referred to letter ballot is ‘given in the committee ‘reports 


Throughout the e year, Committee E-10 on Standards ; ap- 


actions taken as summarized in the table “printed earlier 
n this Buiretin, but only b letter ballot 0 the entire 


| Society membership can actual changes be made in the | formal 
tandards which involves either adoption of a tentative 


ption of revisions in formal | 


’ burs should be black whenever pos 


that mav 
issification Number 
a 


Stat id- 


On ‘compounds: R300 B, B, B, and 


. Standards, Part III, p: 69... a ‘uleanized Rubber (A.S.T.M. Designation: D 575), 1940 Supplement to — 


standar s. Through the Committee E-10 procedure and 


action the Forty-fifth Annual Meet- these tentatives can be adopted, tentative revisions 
ing, 178 recommendations ; from s Sti anding « committees af- of standards for publication can be € approve ed, but none of © 


_ fecting standards and tentative standards were approved _ these involve actual changes i in formal standards ‘ine 
A 


issued in form to 
proves: recommendations of standing committees and at meeting. he Summary of Proceedings accompanying 
the annual meeting Sessions there are a large number of 


AS BULL 


is not 


in any 


classifications, 
sibl and W yt 5100 
should be blac sible and without bloom | 


ave an adverse effect on th le aging of the com- 


.ALE.- ASTM CLASSIFICATION 
ALITIES AUTOM 


RU ‘BBE 


ss, Strength, |tion, min., Load Deflec- ~ 
A.S.T.M. min psi., | per cent tion, pa. 
fethod | A.S.T.M. |A.S.T.M 4.8.T.N “ASTM. 


Number 


D 314-394 


Method Method Method Method 
9 
412 41¢D: 575-40 T* 676— 


R315...... | 150 = 20 600 70 £10 | 
R320...... | 150 = 20 600 i 70 =10 | 
R330...... 150 = 700 ote 100 
105 *=15 | 900 | 500 
105 15. 1500 5500 || 100 15 
R430...... | 105 15. 3000 600 * 15 
R506...... | 75 = 10 
75 =10 | 1500 20 
R525... 75 #10 2500 140 * 20° 
R535. 75 3500 140 20 
R600 B 55 
55* § | 600 
R609...... | 55+ 8& ; 
Reis:..... 55 = & 1500 185 30 
55 = 8 2000 195 +30 60 
40+ 7 70 
40 + 7 300 70 
40+ 7 70 
40 + 7 $00 70 
Os 7. 1500 70 
40 + 7 2000 
40+ 7 | 3000 70 
28 + 7 a 
28 + 600 80 
R809. | 900 2 80 
R825 28 “7 80 
1327 | 1500 | 20 
@ The ese designations refer to the following methods of the American Scciety 
Standard Method of Test for Hardness of Rubber (A.S.T.M on: 
D 314), 1939 Book of A.S.T.M. Standards, Part Ill, p. 347; 
tandard Methods of Tension Testing of Vulcanized 
Designation: D 412), Supplement to of A. 8.T.M: 


Part III, p. 69; 
Tentative Methods of Te st ‘for Compress »ssion- on-De flee tion Charac teristics of 


A.8.T.M. Standards, Part IlI,p.338; and ... 
Tentative Method of Test for Indentation of Rubber by Means of the Duro 
eter (A.S.T.M. De eignation: 676), 1942 Book M. Standard 


=: 


the re ular annua meeting rocedure, new tentative | 


standards can be approved for publication, | revisions in 


complete list of the items to be voted 1 upon ap pears 


in the letter ballot being sent in a separate - mailing to the 


rm to the membership in advance of 


the letter ballot contains a record of all actions taken at ; 
the annual meeting and also gives in full detail any y changes 


in or additions to standing committee  fecommenda- 
ballot will canvassed on 1 September ‘Tat which 
time alli items receiv ing a fa vorable vote become effective 


= 
a | Rubber 
accordance with the A.S.T.M. Tentative x 
a . ii 
tions 
ges 
_ 
| 
s | | 
a 


ew Emergency Alternate Pr rovisions and Speci ications 


4 mergency. Cement anc “Braden” C opper Standards 


‘ 


“of 2TIN will be noted that the w ord ‘alternate”’ appears in 


pages 4B to $3 Me ere given notes of com- | the title of the specifications for portland cement which j in- 

a plete emergency specifica tions and discussion, with full — dicates that ‘there. is an existing standard for which the 
details, of numerous emergency alternate provisions, a new requirements are alternate, but in the Case of the | 
number of additional items have been acted on sheath compound and copper - there were no exist-_ 


committee and by the chairman of the main standing com- yv vulcanized -tubber sheath call for ‘minimum tensile 


“mittee, and then reference to. A.S.T.M. Committee E-10_ Strength of 1800 psi.; elongation at rupture of 350 min 


on Standards. _ In the accimipayine table is a list of the Set in 2-in. gage length, */sin. max.; ; and a tensile strength 


| prov isions issued since April 28 . This list, with the one after 48 hr. in oxygen bomb test oft 1400 min. psi . ae 
_ published in the May BULLETIN, page. 48, provides a com- __ The emergency specifications { for fire-refined copper other 
plete itemization of hone lake were developed in A.S.T.M. Committee B-2 on 
| Non-Ferrous Metals and Alloys and recognition of | 


material, a ‘considerable tonnage of which has” been im- 
ported by the Metal Reserves Co. re trade: this brand 
This emergency grade of fire-refined copper is in ended 
~ for alloying i in wrought alloys when specifically approved 
the applicable A.S.T. M. product specifications. This 
Nickel Steel Sheet — grade is also intended for use in rolling into sheets and 
EA-A 190 Lightweight and Thin-Sectioned Gray. Iron shapes for mechanical purposes; it is not intended for 


-B146 Leaded Yellow Brass Sand Castings Gea ments call for 4 
3 


the usual Society procedure—that is, approval al in a sub- ing specifications. he phy sical requirements for 


A Asphal Roofing Surfaced with Cone > P 


\ -p 375 Specifications and Methods of Test for As- 


bestos Roving for Electrical Purposes 


D 498 Powdered Soap Nonalkaline Soap Powder 


cover ty pes, and III, corresponding t to the same 
Following discussion in subsequent paragraphs of some, _ types in the ex cisting standard C 150. The low heat of 


. _ of the emergency provisions the complete emergency alter- iy dration, ty pe IV, and high sulfate resistance, type V a 
Mate provisions are > printed. of these are being issued in the “emergency requirements. 
_ as pink slips and in accordance with the regulations a 


are - specifications permit th ‘the addition ¢ of TDA in types I and 
_ also published in the Bu ULLETIN. — Some of those printed ug in amounts not exceeding 0.045 per cent by weight of 
here are not commented on since the reasons for their is- _ 


the cement and id in ty pe Ill in amounts not exceeding 0.08 
ee eee Cor ered = n the May | BULLETIN, at w vhich time per cent, and vinsol resin may ‘be added to types | and ie 
complete details of the provisi 


ons could not be published. 
I in amounts of not less than 0.025 and not more than o. 045, . 


ae _ Asset of the provisions is furnished to each member (there per cent by weight of the cement. The chemical requite-_ 


be another mailing sometime in July or August) and ments are in with the existing 


a ee purchasers of the Book of A.S.T.M. Standards can 


obtain o1 on request sets of of the provi isions in accordance Ww vith per. cent ty 


the number of Books of Standards bought. are markedly different from 


— of the provisions are on sale at nominal prices. _ expansion, max., being 1.0 per cent instead of 0.50; the 
ae “specific surface in square centimeters per gram being speci- 


fied as minimum and maximum valu s for any one sample, 


follows: minimum, 1500, maximum, 2000; and the tensile strength 


requirements for 1 day. in moist air and 2 days 6 days 
Electrical - 


ove a in water are 150 a and 275 psi. min., respectiv ely, for "type 
I; 125 and 250 psi. min. for type I; and for ty Ill, 
Emergency Specifications for Fire-Refined t Copper Othe Other Than Lake, a 275 psi. min. for one ay in moist air, an 375 tor one day — 
ES ES ~ 7 (June 13, 1942) and t two ) days in in water. cer. The 27-day rest is 


Emergency Alternate Specifications for Portland 150, 4 


‘a 


| 
ii 
— 
= 
— 
— 
q 
| 
| 
4 
— 
i 
— 


operation with the Building Materials Branch, | Died ision 


onthe —omjssion of ‘requirements for Coatings 

of Industry Operations, and the Federal Specifica- (galvanized or sherardized) on nails. 
tions E xecutive Committee, and are referred t to in an order 


_ Reasons for the ¢ emergency prov isions in th 
from the WPB covering the manufacture of cement. J. Z. 
Miner, V ice- President, The Atlas Lumnice Cement Co., and are ex 


“fications D 496 and D 498 were discussed ‘in the May 


pected ¢ to help in in procurement. 
has been head of the special A.S.T.M. committee w vhich_ 
is responsible for this specification. 


copy of each of t these three e1 emergency a 1 
ES~ 7a and EA 150 can be obtained by members . Issued April 6, 1942 


al 


be used as alternates in A. S.T.M. . Standard Specifications for Open- 
OF the emergency alternate provi isions detailed here, i it _ Hearth Carbon-Steel Rails (A 1 39) 8 and affect only the 


was prev iously indicated that those covering rails, tie referred to: 
‘pilates, and track bolts were dev eloped in a Technical al this section to read as 
isory Committee functioning under the National The steel shall conform to the requirements as to chen ical com: 
oa Emergency Steel Specifications work, and like all other SIE sor prescribed in Table I. However, when specified by the purchaser, 
heavier weights of ratl shall be made to the chemical composition requirements 
are in the interest of expediting procurement for lighter weights ofrail. 
conserving critical or strategic materials! 


Table I. —Change the weight of rail in the of the last column 
prov isions ia the four wheel | specifications | A 


Table from ‘121-140"' to read “121-152” Ib. per yd. 

AS 57 7, 186, and A 244 were dev ‘eloped in another 

W h Is Ti h h b h Section 10 (d).—Ch ange the second sentence of this to read as 
on Rails, heels, and Ties, the sole change eing thatthe follows; = .§= 


sulfur content nt of acid steel may be as high as oO. 06, com- These supports shall be spaced 3 ft. between vical ue rails 106 Ib. 
pared with the present basic steel top of 0.05 per. cent. or less in 4 106 to Ib. per d. in 
and 4 ft. én. or ratls over 140 er yd. in weight. 

The emergency provi: isions in the ax’ axle- steel bars for 

crete ‘reinforcement specifications | provide a 


source of supply of basic materi als used. — Tt had been pro- 


rees on Reinforce- 
ment Steel that an ‘emergency soft grade of steel be cov- sentence to read as follows by of words 


ered, but conflictit Z opinions h ave postponed any definite % 
action on this matter. 


The changes in the corrosion- Tesisting sheet, strip, and 


plate specifications A 167, A 1977, and A 2 240 8 


_ chemistry in line with current practice and with the scrap (b) When specified, a Progressive All Ingot Nick and Break Test with 
= Elimination of X-Rayls shall be performed as follows: 

situation. Changes in specificati ons A 240 will tie ein () A test specimen representing the rop of the top rail from cach 


with: emergency prov isions- being” set up by Committee ingot of each heat rolled, which has passed the requirements prescribed 


an Secel Section 11, shall be nicked and broken to determine whether the 
4 = int its tu ing spe eci fication: interior metal is sound. If an interior defect shows on the fracture, the 
A 2 Ww which material confort ming A2 240 top end of the top rail shall be nicked and broken back. If a fracture 
cused for tube fa ubrication. free from interior defect is reached at a point permitting the rail to be 


finished to an acceptable length, the rail and the following rails of the 

ee ‘ingot shall be accepted. If not, the rail shall be rejected and a test 

‘specimen cut from its bottom end to represent the second rail of the 

‘Detailed the emergency ingot. The second and third rails shall be tested in the same manner 
> the first rail. If the third rail is rejected, all the remaining rails of | 
alternate provisions: in the various copper _copper- the ingot shall be rejected without further testing, 

. casting specifications B 30, - B 3 60, B 62, B 143, B 144, — (2) The nick and break tests on the top end of the rails shall be made 7 


B 145, B 146, and B 1481 w rere give in n the May BULLETIN. ? at increments at the option of the manufacturer and, if necessary, in @ 


T : order to obtain a fracture free from interior defects, the tests shall be 
hese were dev eloped in ¢ close cooperation with the carried to the here the finished rail w vill be of minimum m accept- 
Federal Specifications Committee and the A. E. The 


‘Smetgency cl chemical | compositions such to. cavities, matter, or a distinctly or fine- ‘grained 
important strategic and critical alloy s—tin, copper, etc. “structure made visible by the destruction tests. 


and are accompanied by some changes i in phy. sical proper (4) Short rails produced under this procedure shall be excluded from 
R 


‘ties, although the ch anges are not very appreciable in the limiting percentages of Section 17. 


7 ference should be made to page 46, May BuLtetin, fo ion 15.—Omit this section on Brinell indentation. 
the 


discussion of the hich appear her re in Section 20 —Change 


NonMETALLIC MATERIALS 


he provisions in the Specifications = 


When any finished rail shows conditions as described in Section 13 at 
Mica (D 224 t T) and for. “Asphalt Roofing Surfaced either end or at any drilled hole, it shall be cut back to sound metal, 
= Mineral Granules 249 T) ide accepted as 4 No. 1 or No. 2 short rail, subject to the requirements o of 
; ia aren eae eas ee oe Sections 17 and 23. If cut back or broken, a fracture Specimen shall be furnished 
_ lt should he ia that in paragraph 3 in Appendix I, cient the inspector to determine the interior condition. 


c 


Open-Hearth Carbon-Steel Rails (EA —A 1) the rail temperature should 

be 725 and not 700. This is given correctly in this Buttetin, but the Section 21 _ ).—Omit the seleseace to Section 20 ©. 
pink slip is incorrect. This figure was corrected in later Procee. dings of the ] 
American Railway Engineering Assn. 


August 


\ugust 1942, 
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27 Cooking —W control cooling i is specified i it shall be ii in A 67 
accordance with either of the processes recommended by the American 16, 1949 
Railway Engineering Association Committee on Rail (See Appendix 


~The follow ing Emergency Alternate Provision, wh en “specified, , may be 


as an alternate in A.S.T.M. Standard Spec 
: A .R.E.A. Tentative SpeciFICATIONS FOR CONTROLLED C OOLING OF | 


Proceedings, Railw ay Engineering ‘Assn., V ‘ol. 38, p. 644 ¢ 1937). Sections and s.—Omit all requirements for copper and referen 
‘thereto in these sections. 


1. When rails have cooled in the regular way on the runways and hot i aii 
beds to a ten perature between 725 and 1000 F. they shall be charged into 
proper boxes or containers for controlled 4 EA- A 1 60 
2 2. The temperature of the rails at charging shall be determined by a pets : y 
reliable rometer directed at the top of the rail head r least Issued, 1 April 6, 1942, 
in. from tie en 
Any rails showing « temperature thus d determined below 7 F.* 
The handling of the rails between the hot bed and the slow cooling B urs ars for Concrete, Reinforcement 160 - -39) 4 and affect oa aly the 


“Ments t to 


b 
The following Emergency Alternate Provisio ons, when ecified, may 


: enciosures shall be carefully done to minimize cold straightening. _ 
§. The number of rails charged into any box or container shall be q 
_ Sufficient to insure an average rate of cooling to 300 F. in a time period of | Section 2 2. —Change alles its present form: namely, s 
not less than 15 hr. after being charged. The bars shall be rolled from carbon-steel i for cars and loco- 
4 6. The temperature of the rails in the .¢ cooling —_ container shall - - motive tenders in the following standard journal sizes. No other axles — 
be recorded at regular intervals by a thermocouple | located ; at ‘the mid material shallbe used: 
7. The box or container may be unloaded at any time after ‘ie tem- Journal Size 
— at the midsection of the pile of rails has reached 300F. nat ? 


8. Controlled cooled rails shall be marked 
“Editor's Nove. —This figure has be 
Section 1. 


As 
Procee. ings. ‘to read a as 


A APPENDIX In addition to gales, ahs bars may be. rolled from new or used 
AR. EA. R Pr C stezl materials of sound character suitable for concrete reinforcement 
BJOMMENDED Practice ror Controt Coouinc or RattroaD _ bars such as billets, bars, shafting, or structural shapes which do not 


qualify as to identity of melts under the Standard Specifications for 


nm. Railway Engincering Par , Bulletin No. 430, February, 942, p. 617. - ‘Billet: -Steel Bars for Concrete Reinforcement (A.S.T.M. Designation: 
15) of the American Society for Testing Materials. The manufac- 


1. Alle rails shall be cooled in the regular v w ay on n hot beds or h h h 
the temperature is between 725 and 1000 F., then charged i- 


2. The temperature of the rails before charging shall be determined Section 3 and ( it these carbon determina 
the ‘Section tal nae from its present form: namely, 
‘The handling of rails between the hot bed and the container and 
their subsequent removal shall be carefully conducted to avoid bending | : 7. (a) One tension test and one bend test ‘shall be made ‘from os 
and to minimize cold straightening. > ARS ERs — Jot of ten tons or less of each size of bar rolled from each lot of axkes 
assorted in groups as specified in Section 3. 


as follows: 
om 1 between an outside rail i by ad a rail in Jog of ten tons or fraction thereof of each size of bar in a shipment rolled | 
¢ bottom tier of the container, at a point not less than nor more from each ty c of maccrial.  j- — a 
36 in., from the rail end, shall be recorded with reliable equipment. 
This temperature shall be the control for judging rate of cooling. 
The container shall be so protected or insulated that the control EA - -A 167 
‘temperature shall not drop below 300 F. in 7 hr. from the time that the “Issued, May 1942 
bottom tier is placed inthe container, 
7. All cortrol-cooled rails shall be hor- ‘stamped except that ‘The following Emergency Alternate frovi isions, whe “specified, may 
=e" rails shall be ‘be used as glternates in A. $. T. M. Standard for Corrosion- 


a d affect only the requirements r referred tor > 


‘used as as an alternate in A.S.T.M. Standard Specifications for Wrought 
Steel | Whe heels f for Electric Railway Servi ‘ice (A2 25 - 41), and affects end the | Num-| Element i Requirements | To Read 


Table —Make the following changes in the ire as to 


tic Grade 


a 


ment referred to: 
Section change the present requirement fc for from 05 max., 50, max. 17.00 to 19. 00 
‘per cent’ to read as follows: Nickel, per cent 8.00 min. 8.00 to 12.00 


Sulfur, max., per cent Manganese, per cent.... 1.50 max max. 
. Chromium, per cent. 18 00 min. 00 to 19.00 
EA- A 57 Columbium min per ten times the eight times the car 


a June 99, 1942 316 Carbon, 08 
The fo owin ng Emergency A ternate rovision, when specified, may all Nickel, per cent 10 00 min. 


Carbon, per 08 _0 10 max. 


we car W Steel W 39) and affects only the 1 requirement Chromium, per cent. 18.00 min. 50 to 20.00 
Change the requirements for phosphorus for all grades cov ered by chese 


Nickel, per cent 10. 00 min. 
referred to: 


per to read as follows: from 0.035" to read **0.040"" per centr, max. ; also change 


Augus 


8.00 to 12.00 


— 
“tals 
— 
— 
— 
= 
> im 
— 
4 
— 
«aly 
| 


é 


The following | Emergency Alter rate - Provisions, w hen specified, may be © 


EA 
“Issued, May 7, 194 


The follo owing 


i ‘wa as alternates in A.S.T. M. ‘Standard Specifications for High- Strength — 4 be used as alternates i in A.S 


Alternate Provisions, when specified, may 
T.M. Standard Specifications for Corrosion- 


Corrosion-Resisting Chromium-Nickel Steel Sheet and Strip (A 177-39) Resisting Chromium. Nickel Steel Sheer, >, and Plate for Fusion-— 


— ct only the re uirements referred to: 
Section 4. —In the table of re requirements as to chemical c composition, 
change the requirement for phosphorus from *'0.035"" to re ad **0.040' 


“0.0 der cent, max. 


1, may 


EA -A 183 
eal: April 6, 1942 


The following Alternate Provisions, specified, 
be used as in A.S.T.M. Tentative Heat- 


Sections 1,3(4@),4 6 ( 8 #(6).- —Omit requirements for 
steel and references to alloy -steel track bolts in these sections. oo 

= —Add a new sentence preceding the last sentence to read as 


7 
do nor 

ons for 
Nation: 
anufac- 
facture 


186 
Issued, June 22,1942 


he following Emergency Alternate, Provision w hen Specified, may 
as an alternate in A.S.T.M. Standard Specifications. for One- Wear 
a se T wo-Wear Wrought Steel Wheels (A 186 — 39) and affects only the — 


nent referred to: 
ai 


—Change ¢ the present requirement for from ‘0. m ax. 


on 


ulfur, max., per cent 

er 


Some 18, 1949 

‘The following Emergency Alrernate Provisions, w hen eee may be _ 
as alternates in A.S. S.T.M. Stands dard Specifications for ightweight: 
and Thin- Sectioned Gray Iron Castings (A 190 ~ 40) and only the 


5 
‘fequirements referred to: 
1. ~Change the last cwo sentences from their present form to 
read as follows: 
‘Strength i is not a primary consideration in the castings coven by 
these specifications, so all reference to classification by strength or to — used 
physical tests for strength is intentionally omitted. In those cases 
_ where some test is felt necessary to determine serviceability, such test 


should be as provided in Section 3. 


section. 


ferred | to: 


note which follows this section. 


Section 3.—Change trom its present form to read as follows: — 


the purchaser, it is permissible to test castings in service and to tesé 7 
individual castings to destruction. The cost of such tests shall be 
borne by the purchaser. When such tests are mutually agreed upon, 4 
* it is advisable that details theseof and provisions for acceptance st 
fejection be included in the order purchase contract. Castin 
ordered to tensile strength or transverse strength requirements should 
be purchased in accordance with the ee for Gray rs. 
Iron Castings (A.S.T. .M. Designation: A 48) of the American Society 


Seti 9.—Change from its present form to read as follows: 


9. Certification. —Upon request of the purchaser, the 


Shall be prepared to certify that his product conforms to any physical” 
or alloy analysis covered by these 


s referred to: 


_ Grades S an 


The following Emergency Alternate Provisio ms, 


Fequiren ment ts to 


d affect only the require- 
aye 


h ‘far I —Make the following the to 
cent, max.; also change the or rom chemical om sOSition: 


( ange the carbon content from to read 
‘*0.08"" per cent, max 2 

Chan the phosphorus content from 0.035" 

read "0.040" percent, max. 

Change the sulfur content from * “0.03” 

040" per cent, max. 


Change the carbon content from 0.07" to to read 


"O10" percent,max, 
Change the columbium content. from “‘not 
than ten times the carbon content and not a 

than 1 per cent’’ to read ‘‘not less than eight 

times the carbon cohtent and fot more 


Change the phosphorus content from‘ ‘0.035' 
read per cent, max. 
Change the sulfur content front *'0.03"" to read or 
Change the carbon content: 
Change the titanium content from“ not less th 4 ‘ 
five times the carbon content and not more than 4 OT 
0.60 per cent’’ to read ‘‘not less than four times 


4 the carbon content and not more than 0.60 adel 


Change ‘the phosphorus cor content from 


"0.040"" cent, max. 


the sulfur content from 0.03" to read 


cent.’ 


Aon 6, 1942 


“High- Carbon Steel Tie th 241 
ments referred to: 


Section 4.— refer 


A 244 


The following Emergenzy Alternate Provision, w hen specified, may 


used as an alternate in A.S.T.M. Tentative. Specifications for Heat-Treated 
Wrought Steel Wheels (A 244 - 41 T) and affects only the requirement 


sulfa, max. » per cent 
Physical Tests.—On mutual ; agreement by the manufacturer 


-B 30 
‘toon "May 26, 1942 


ra when specified, may 
bes 


used as alternates in A.S.T.M. Tentative Specifications for Copper- Base 
x“ Alloys in Ingot Form for Sand Castings (B 30 - 41 T) ond affect only ~ 


Es 


Table I1.—Add the chemical composition for alternate 
alloys 2X, 2Y, 2Z, 3X, 3Y, 3Z, 3W, 5X, 6X, and 6Y, as af comes in the 
accompanying Table I. «a 


eel Tie ley 

ig 

(with a 24-1n. wrenenh) or Nand-iree Nt, May be specified Dy the pur- 
be 

rd Specifications for Hot-Worked 

7-41) 

‘Change the present requirement for all three classes 

0.08 
4.00 

y these. 

| 


wil 
Coen, per cent 86.00 86.00 to & » | 77.00 to | 82. » | 67.00 to 78. 00 to | | 
89.00 | 89.00 | 88.00 | 81.00 | _ 85.00 | (79.00 | 71.00 
00 to | 3.00 to O75: 1.25 «| remainder remainder 
Tron, max., pec cent 
Silicon, max., per cent. 0 (0.005 | 0.005 0.003 | 0.003 
-Phospliorus, per 0. 0 | 0.02 | 0.05 | 0.05 0 “4 
Total other constituents, max., per 
Tin and nickel shall not be inte ntionally 
The term as applied to aluminum allowance is defined as 0.005 per cent when onal0-g.sample. 
© Analysis s all re gularly be made only for the elements specifically mentioned in Table II. If the presence of other elements is suspected, or ind 
course of routine ana.ysis, further analysis shall be — to determine that the total of these other elements is not in excess of the limits specified 7 


Nore 362 ‘Standard Specifications for ‘Composition Brass. 
ore.—In connection with these emergency alternate copper-alloy in- ‘BA. Tentative Specifications for Tin-Bronse 
Ss attention is called to the alternate brass and bronze Oot ig covered - eee ‘Leaded Tin-Bronze Sand Castings (B 143 — 
= 
A-B Tentative Specific or High-L eaded Tie 33 


Bronze Sand Castings (B 144-41 T) 


E mergency Tentativ e Specifications for Leaded Red Brass 


Stanc arc Speci ications tor astings o e 21,2 entative Spe cifications | ec ellow 
jard ficati for Cast f the 2x 2 for Le ded Yell 
Alloy: _ Copper 88 per cent, Tin 8 per cent, a G - Brass C astings for General Purposes (B 146 


a4 be used as alternates i in A. S.T T.M Standard Specifications for Castings of | The follo ing Emergency Alternate Provisions, when specified, i fied 4 a 
Alloy: Copper 88 Per Cent, Zinc 4 Per Cent (B60 4 
ins: used as alternates in A. Ss. T.M. - Standard Specifications for Compost 
‘Brass or Ounce Metal Castings (B 62 - 41) at and affect only the requ 
‘Sections 1, 4, and 6.—In the case of castings for bearings and structural “ments referred to: 
parts, alloys 2X, 2Y, and 2Z conforming to the requirements as to chemi- 


S composition and tensile properties prescribed in the accompanying _ 


Table I may be used as substitures for the 88-8-4 alloy. Sections P —Alloy 5X requis 

the case of castings for pressure parts, the Standard Specifications for h 
Steam or Valve Bronze Castings (A.S.T.M. Designation: B 61) or alloy to chemical composition properties may: 


conforming to the Tentative Specifications for Tin-Bronze and Leaded 
Tin-Bronze Send Castings (A.S.T.M. Designation: B 143) the Amerie 


can Society for Testing Materials may be used as a substitute for the ‘Chemical Requirements: 3-7-9) 


= Alloy 2X¢ Alloy 2Y® Alloy Lead, per cent. . 6. 00 to 8. 00 
00 to 10.00 


_ Copper, per cent _... . 86.00 to 89.00/86 .00 to 89.00 85.00 to 88.00 Tron, max., 
per cent 7.50 to 9.00) 7.50 to 11.00) 7.50 to 9.00. 
? ead, per cent 1.00 max. 0.60 max. 1.00 to 2.50. 
Zine, per cent 3. 00 to 5.00 to 5.00) 3.00 to 5.00. = 
Tron, max., oer cent. + 25 ).25 
Aluminum, ger cent........| noned- 
‘Silicon, max., per cent 5 5 0.005 other constituents, max., per cent.. 
per cent 0.35 “The term “‘none"’ as applied to aluminum allowance is defined as 


005 per cent when determined on a 10- 0-8. "a 


Tensile strength, min., psi. 36 000° 
ield stren t the min., psi.. 16 000 16 000 4 
‘tion 2 in., min., per Tensile Requirements: 


Tensile ‘strength, min., psi... 

@ Alloy 2X is suitable for large bearings and structural parts. i. b 

Alloy'2Y suitable particularly for small bearings and bushings such as ield strength?, min., psi 

used in interns | combustion engines and in torpedo tubes for the U U.S . Navy. _ Elongation i in 2 in., min ., per cent. 

Alloy 2Z i suitable for bearings and structural parts. 

@ The term ‘‘none”’ as applied to aluminum allowance i is defined as as 0.005 per 


cent when determined on a 10-g. sample. ef ‘ield strength shall be determined as the stress producing an — 


tion under load of 0.5 per cent, that i is, 0.01 in. ina a gage length o o 


Yield strength shall be determined as the : stress producing. an 


_ under load of 0.5 per cent, that is, 0.01 in. in a gage length of 2 ie 


ASTM BULLETIN 


— 
gil 
© 
| 
— 
— 
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— 
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— 
g 


EBA -B 143 Ph position and tensile properties prescribed in the aera) ring 
| d, Mg 96, may be used asa substitute foralloy 3A. 
Issue ay Alloy 3Z conforming to the requirements as to composition 


En h and tensile properties prescribed in the Table I may be 
“The following | =mergency Alternate rovisions, w en specific may asasubstitute foralloy 3D. 


be used as alternates in A.S.T.M. Tentative Specifications for Tin-Bronze ~ _ Alloy 3W conforming to ‘the requirements as to chemical c composition — 
and Leaded Tin-Bronze Sand Castings (B 143 - wee te aah —— — in the accompanying Table I may be 
“Tables I and UI. —Alloy 2 A may be used as a tor 
and 1B, in the case of castings for pressure parts. 
In the case of castings for pressure parts, the Standard Specifications ; 
for Steam for Valve Bronze Castings (A.S.T.M. Designation: B61) of the Issued, May 96, 


American S ociety for Materials may be used asa substitute for a 


The Emergency ate Provisions, when specified, may 
& be used as substitutes for alloys 1A and 1B in the case of castings for | Bras and Leaded Semi i Red Brass Sand C castings B 145 - 41 T) and affect %. 


i 


Alloy 2X may be used as a substitute for alloy 2B. 
Alloy 2Z conforming to the requirements as to chemical composition Tables I, and ~Alloy 5X he to re 
tensile properties prescribed in the accompanying Table I may be ubst as "fo and an properties may be used 
used as a substitute for alloy 1B, in the case of castings for bearings and stitute 4B, and 5A: 
3-7-9) 


Alloy Xa Ailoy 2Y Alloy Z 2. 50 to 3. 25 at 


Copper, per cent piaraeunl 86. 00 to 89.00 86. 00 to 89 00 ms. 00 to 88. 00 
Tin, per cent 7.50 to 9.00] 7.50 to 11.00| 7.50 to 9. 00- ie max., per cent. 
eee 1.00 max. 0.60 max. +s 00 to 2. 50 

Zine, per cent 00 to 5.00 a .00 to 3. -00 00 Muminum, per cent 
Nickel, max., per cent......| 1. 000 1.00 |. ilicon, max., per cent... 


Iron, max., per cent | us, Max., per cent 
Aluminum, per cent — Total other constituents, max., per cent. 
Total other constituents, ‘none"’ as applied to 
max., per cent : cent when determined o on a 10- 


le uiremen 
Tensile min. psi.. 36 000 “40 000 386 000 “Tensi Requ ements: 
Yield strengt Tensile strength, min., 


© min., psi.. «16 000 18 000 


Yield strength,” min., psi 


Elongation in 2 in., min. 
@ Alloy 2X is suitable for large bearings and structural parts, 
Ts. Alloy 2Y is suitable particularly for small bearings and bushings such as 
used in internal combustion engines and in torpedo tubes for the | U. S. Nav y 
Ss ¢ Alloy 2Z i is suitable for bearings and structural parts. 


4 The term “none” as applied to aluminum allowance is defined as 0. 0.005 p per 
sent when determined on a 10- -g. sample. 


_ © Yield strength shall be determined as the stress producing an elongation : a - 


under load of 0.5 per cent, that is, 0.01 in. in a gage length J B 1 46 
Issued d, May 96, 1942 


g ‘The! Emergency Alternate when may be 
Issued, 26, 1949 used as alternates i in A.S.T.M. Tentative Specifications for Leaded Yellow 


4 > T nd aff t onl 
The following Emergency Alternate Provisions, when Brass Sand Castings for General Purposes ( 146 and 
the requiremetns referred tor 


be “used as alternates in A.S.T.M. Tentative Specifications for High- i 


, Leaded Tin- Bronze Sand Castings ad = 41 T) and affect only the re- Tables ‘LU, and I11.—in the case of castings for pressure parts, alloy — 
quirements referred to 6X conforming to the requirements as to chemical composition and ten-— 
properties prescribed in the accompanying Table | may be used asa 
Tables ll pay IL. —Alloy 3B is reculieniiiiel as an alternate or we - substitute for alloys 6A, 6B, and 6C; and in the case of castings for bear- 
tute for Alloy3A. a ings and structural parts, 6Y may be used as a substitute for alloys 


3X and 3Y conforming to the requirements as to chemical com-— 6A, 6B, and “. 


TABLE CHEMICAL AND TENSILE REQUIREMENTS. (EA-B144) 


9.00 
= 


opper, per cent..... .00 to 81.00 85 00 to7 67. 00 to 71.00 
per cent... . 3.00 to 7.50 | 3. 50 to 7.00 4.00 to 5.50 

Lead, per cent 00 to 11.00 7.00 to 13.00 to 16 00 00 to 27 


Nickel, max., 1.00. 
ren, max., li 
nones 
0.0038 
0.20 to 0.50 


psi 12 12 000 14 06 


eth shall shall be determined as the stress producing an elongation under load of 0.5 per cent, that is, 0. OL in. -ina a gage. le ugth of 2 in. 


Yi il he term “none” as applied to aluminum allowance is defined as 0.005 cent when determined on a 10-g. sample. 
ield stren 


vugust 1942 STM BULLETIN: 


a4 

00 to | 

00 

od in the 
Y, 22 
6Y | 0. 

ance is defined as 

icing an clonga- 

| 

32.00 
8.00 

_ 

slonga- 


REQUIRE MENTS. 146) 


Alloy 6X@ Alloy 6Y 


66.00 to 74 00 
to 1.50¢ 

2.00 to 4. 00 
remainder 

1.00¢ 

0.60 

0. 20 to 

0.35 


30 000° 


hemical Reqiirements: 
Copper, per cent ; 
Tin, per cent. 

L ead, per cent 


66 00 to 74 00 
0 to 1.50¢— 
2.06 to 4.00 | 
remainder 
1.00¢ 
0.35 
= 


30 000 
11 0000 
200 


iron, max.- 
Aluminum) 
Total other constituents, max., 


percent 


Tensile Requirements: 
‘Tensile strength, min.., 
Yield strength,¢ min., psi.. 
: Elongation in 2 in., min., per cent 

@ Alloy 6X is suitable for castings for pressure parts. _ 

+ Alloy 6Y is suitable for castings for bearings and structural . 

¢ Tin and nickel shall not be intentionally added. 

_ 4 The term ‘‘none”’ as applied to aluminum allowane eis , define 

when determined on a 10-g.sample. 


Yield strength shall be determined as the an 
eo unde or load of of 0. 1.05 5 per cent, that is, 0.01 in. in a gage le — of 2i 


red 


elongation 


¥ 


Me 96, 1942 


The following Emergency Alterna ate Provisions, w vhen a) may 
be used as alternates in. A.S.T.M. Tentative. Specifications for Aluminusn- 
Bronze Sand Castings (B 148 - 41 T) and affect only the requirements _ 

‘Table I11.—Change strength values for alloys 9A-1 and 9A-2 
‘from their present form: namely, 


: 


“Alloy 
Cs ‘Cast) 


Mie 9A-1 


Id strength, 
vs 


a 
158 | 


ued, Nove 


28, bis 


used as an alternate in AS. T. MT Tentative ition for Rope-L -Lay- 
‘Stranded and Bunch-Stranded Copper Cables for Electrical Conductors 


(B158 - 41 T) and affects only the requirement referred to: 
Section s.—Delete the requirements in reference to the om of lay for 
-bunch-stranded conductors in Section 5 (4) and substitute the following — 


bunch-stranded conductors 3, K, L, M, N, 0, P, , and Q of 
No. 18 A.w 8 size, a maximum lay of 1 in. for the wires is permitted. 


d, May 11, 1942 


we 


The followi ing Emergency Alternate Provision, when specified, may 


i used as an alternate in A.S.T.M. Tentative Specifications for Asphalt _ 


only the requirements referred to: 
Section (a). —Omit the requirements coating on Nails 
Prescribed in item: (2) of this section. 


— Roofing § Surfac ed with Powe dered Talc or Mica Oo 224-41 T) and affects 


d, May 11,1 942 


‘used as an alternate in A.S.T.M. Tentative Specifications for Asphalt 
_ Roofing Surfaced with Coarse Mineral Granules (D: 249 - 41 T) and affects 


y the requirements referred t to: 


‘ASTM. B 


only the requirements referred | co: 7 


be used as alternates in A.S.T. .M. Standard Specificati 


ats request from the U. 


purchased by interested civilians is exactly the same 


tion with the tables, the computer . includes a movable dia 


d, June 1 


‘The follows ing Provi isions, w when s specified, may rhe 
- used as alternates in A.S.T.M. Standard Specifications and Methods of 
Test for Asbestos Roving f for Electrical al Purposes ( >) 375 - - 42 2) and affect 


4 


Section s.—Omit the requirements for magnetic rating for both the 
ferrous and non-ferrous v arieties of 


‘ing ‘the magnetic rating. 


D 496 
Issued, May 15, 1942 


‘The following Alternate Provisions, when ‘specified, may 


be used as alternates in A.S.T.M . Standard Specifications for Chip Soap 


496 39) and affect only the ‘fequirements 1 referred to: 
Section the of chemical requireme ents, add the 


followi ‘ing for rosin: 


the requirement for titer which reads as 
Titer of the mixed fatty acids pee: from the soap, 


EA-D498 
“Iss ued, May 15, 1949. 


_ The following Emergency Alternate Provisions, when specified, may 


for Powdered 


Soap Nonalkaline Soap Powder) (D 498 39) and only the require: 


ons 


ments referred to: 


Section 3.—In the table of chemical composition | requirem: 

follow: ing requirement f for rosin: 
Rosin acids, max., per cent on fished 
- Omit the requirement for titer which reads as follows: __ 
_ Titer of the mixed fatty acids prepared from the soap, m 


= 


4 


mputer f or 


| 
Recentry PUBLISHED by the American Stand- 
ards” Association is ay photographic exposure computer as 
developed by an Emergency Technical Committee con- 


sisting of leading. authorities in the photographic field, 
including representatives of various combat services. 


S. Navy had been made that a simple 

computer be devi cloped which would cover a wide range 
of light and “scenic conditions. A computer whic! hich can 


text stock. phorogr apher i in using g the: computer 
concerns himself with three values: light index, scene — 


ues 
index and film exposure | index —details of the first two 


eta 
items being given in the. computer. use in 


that furnished the Army and Navy except f for. ‘the cover | 


calculator. In actual operation, the Light Index (A) is 
added to the Scene Index (B). ‘The sv sum of these values is is 
set on the calculator dial “opposite the Film Exposure re 
In idex (C). . The proper lens opening ande exposure “= “ 
then read directly from the dial. 
Supplementing the tables w hich are designed 
photographer satisfactory results under normal Cone 
_ ditions 1 is an appendix with suggestions on procedures to i 
follow for abnormal conditions. Copies of the “civilian 
edition can be obtained from the American Standards 


-Association, 29 W est 39th St., New York, N. 
% 


ULLETI 


= 


4 


ves 

i 

| 

— 

jC 
— 
ere. 
4 

— 
r 

q Section 9 (a).—Omit the requirements for protective coating on Nails 


Im jtanda Proj rojects Being 
‘Standing C ommittees Have Tome. rocedures 


ANY OF THE STANDING committees of the = existing ‘methods E 18, and also has proposed methods for 
have standardization projects under analysis of zinc-base die castings. Later in the: year it is 


ow “oer, - some of w Bich : ure refer red tol in the preprinted com- | possible that procedures for determining selenium in steel 


“mittee Feports prescn ced the 1942 “annual meeting; be complete and | an important covering ap- 


~ others | were discussed at the Atlantic City meeting or are par tus and reagents is also in prospect. _ oe ss 


is hoped that a number of these activities can be completed 
time for action by y Committee E -10 on St. andards late Copper Alioy Wire. matter of dimensional 


> 


o August so that they c can be incorporated i in the 1 1942 Book in in specifications under the jurisdiction of Committee B-1 
0 f Standards. he following paragr raphs mention various on Copper” and Copper- Alloy Wi ires” for Electrical C 


- standardization projects and will give some advance in- ductors will be studied to see if they are in accord with cur- 


formation to the members on matters 1 in which are “rent pre actice. _Also to be into are other stranding, 


Fs of wires used in the specifications for bunched strands 
are two ‘ig Committee on must be determined and correlated with Underw riters’ 


; Steel will be asked to take some action, both inv olving the Specifications, etc. The Emergency 5 Specifications E E oof . 
Jational Emergency Steel S Specifications work: first, which cover lead-coated and lead- alloy-coated wit 
ining to numerous emer gency provisions in pipe and tub-| = for electrical purposes | are involve 

specifica ations, quite a of w vhich are now being veight of coating; hot-dip method and an electrodes 
o, balloted on in | Subcommittee IX on Steel Tubing and Pipe. posited m method of apply ing coatings w will be. investigated. ‘ 

These will be referred the ociety in the near future Electrical’ Alloys. —In Committee B-4 on 
other matter involves another “Technical Advisory Heating, E Electrical- Resistance and Electric-Furnace Alloys 
Committee on Heavy Forgings w hich may ask A.S.T.M. — ‘the m magnetic permeability test is being inv estigated —< 
issue sever er al emergency specifica COV vering large criterion primarily of creep ) strength at high temperature. =. 

forgings for use in turbines, shipshafting, heavy y <——-, The group in charge also had published in the annual rc- 


~ related apy plications where no recognized stance lard py port Proposed Specifications for Chromium-Nickel- Iron 


specifications are now av vailable. — Several meetings of the _ Alloy Castings | for High- Temperature S Servi vice. O O: ne of the co 


TAC have been held and specifications drafted. = =———smost active phases of work involves contact materials in 


Another matter involves specification requirements for which a new life ‘test machine is in use at a number | of ‘s 4 


converter cast stee! for which a special section of Com-— laboratories | and calibration tests and cooperative test 


mittee A-1 has been appointed. = is under way. Anot her p project inv volves the prep- 


Cast Iron; Malleable- Tron Castings. —In addition to iin. “aration of a list of standard sizes of solid contact rivets 


entative Method of Compression of Cast Iron’ ap prov ed w hich have been made i in ‘a great variety of sizes. —_ 7 


at the annual meeting on the recommendation of ~Com- Copper and Copper Alloys. .—Continued activity in the field 
mittee 35 a new recommended practice on torsion test- copper and copper alloys through Committee B-5 is 


ing has been under deve elopment and may be offered to the indicated with the preparation of new Specifications 


Society in the 1 near future copper bus bars in v arious commercially available forms 
important problem before Committee A-7 > on nearing» completion. The existing Specifications a 
-Malleable- Iron Castings involves specifications c overing © B12 20 (Beryllium Copper) are to be divided into two ospeci- fe 
physical properties ee of var ious fications, one to cover rod and wire, the other, sheet and 


Standard requirements for rods for use as alve 


: — had an active year and there are three tests, published - ok yi As an n emergency matter a new specification for silicon 
k 


Magnetic Properties. —Commitiee A- 6 on Magnetic Prop- "stems is another item on the B-5 5 docke 


_ in its report, Ww hich will be referred to the Society in _ bronze castings is being completed which it is hoped can 
August for approv: al covering: "permeability of feebly soon be issued as an A'S. T. M. emergency standard. .' 
magnetic materials; 1 measurement of permeability and - Electroplating.— work is under way in Cc ‘om- 

loss of flat-rolled magnetic materials; and ‘determina- mittee B-8 on Metallic Coatings involv- 
of the and core of ing plating and allied procedures which are related to the 

effort. Emergency specifications covering» prepara- 
nomen- tion of cold-rolled steel for electroplating and for electro- 
netic deposition of heavy chromium coatings are being drafted. 

ag. ~ _ An emergency specification which will cover corrosion re-_ 
sis of Metals. E-3 is complet- “sistance of electrodeposited lead and lead alloy ‘coatings i is 

— for analy ysis of solder which will wader 
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Clay Pipe.— 
mittee C-4 


Committee Group—Lime, 


—An important problem confronting 
on Clay Pipe involves the possible coordination 


REFRACTORIES, (Conc 


RETE 


Com- 
~ Varnish , Lacquer, and Related Producis has had promin- | 


D" Co: rs, CoAL, Marteriats, Epc 
Paints, ete.—In recent y ears Committee D-1 on Paint, 


of the S. T.M. . Specifications for Clay” Sewer Pipe 


ently in mind practical assistance to the engineer with s ree 


~40) w with new - Federal Specifications SS-P-361a, spect to the application | of paint to steel ; struc 
which includes standards for extra strength clay ‘pipe and judgment of service results to be obtained from: 


hat different testing procedures as W vell as toler- coatings. The test of various classes of preparatory treat- 


recommendations were ments is well tow ward completion. soon as as industrial | 
conditions” permit, , additional seri¢s of tests of materials 


"meeting, aw vorking ‘subcommittee is to o study the matter and methods of application v Ww ill be started on ~~ — of 
oped. 


and in the future, plans now being developed. 


Ve a in 
ime. —Among ong the: activi ities carried on 08 gs 


for such details of deterioration. as chalkit 
in Committee C-7 on L ime are the dev elopment of pro- 


posed specification requirements to cover hydrated lime 
s tructural purposes, one item covers for mortar 
and the other for finishing hydrated lime. A 


corollary of this work is the development of suitable 


Tentative emergency methods for determining hn pro- : 
tective properties of organic coatings (1) when ‘subjected — 
to humidity , and Q)\ when ‘subjected t to water immersion, 


will soon be issued. The second of these will include a set 


Ww Il also. be ap to coatings on n wood 


‘ 


panes method of test. ar 


pictorial standards for blistering. These will shortly 


discussed . a possibility of drafting master er specifications for 


chemical lime. To stimulate action, a draft of speci- 


be followed by 


y met 


hods for testing resistance to condensa- 


fication will be compiled and considered at the next com- 


om mittee mee ting, 


moisture and to alternate wat ater immersion and 


Another matter inv volves. determination of available lime 


_ mospheric exposure. 
A new subcommittee is developing | test methods fo 
traffic paints which should lead subsequently to purchase 


and it is pro 


posed that the rapid sugar test 


for determin- 


_ ing available lime in high calcium chemical lime and hy- 


-_drated lime, , be proposed as a tentative revision of the 


isting chemical methods C—25. 


Refractories. the field of refractories where 


ended Pr ractice for Panel T Test has" been pre- 

pared and sent to five lakoratories to obtain s suggestions 
_ which it is hoped may lead to publication as an A.S.T.M. 


~ document. One of the i important pieces of work i is that on 


heat transfer, in cooperation with the National Bureau | 
of Standards. Based on unusually good reproducible re- 


ts, a recommended 


A subcommittee 0 on n specifications is 


tions» 


to in another article in this 


of gypsum sheathir 
-determinat: on of gypsum particles. This latter is a long- 


oject with no recommendations during 


om- 
‘mittee C- 7 has done such important work, a Recom- 


test method will be poeenes at the 
‘meeting o* the committee later in the year. It appears 
‘that pork: of equipment used give 


g require- 


Good progress is being made on methods testing 
bituminous emulsions to be used for coatings. This v work 
should be finished within the next few months. It is to be 
followed by material specifications for the emulsions. i 
The committee expects to devise tests and specifications 
ee to differentiate further the individuals in the series of 
paint and v arnish solvents which are derived from per 
troleum. The standards would cover composition, sol- 
vent and other properties 
Petroleum. m.—Among the problems « on w hich Committee 
- D-2 on Petroleum Products and Lubricants will work dur- 
the coming } year are the following: 1) An informal 
group will draft a method for determination of sulfur i in 
butadiene which activity would be warranted in view of 
present emergency four methods for determining 
sulfur, chlorine, and phosphorus in extreme pressure lubri- | 
cants have been agreed 1 upon and v will be distributed to the 


committee members for comment; Gg) the work inv olving 
_ oxidation in Technical Committee C on Fuel Oils includes 


Ree r. research on fc four oils, two of w hich contain inhibitors. 
the report of Committee C-9 Following study of the results. 


N, COV ering — ‘to be may 


recommendation on 


w ay for 


mitted to Standards ‘Committee f A. SS. T.M. in 
Coal and Cote —For information 3 ind comment, Com- 


TETIN 


— | 
— 
— 
— 
— 
| 
— 
— 
— 
i 
= 
committee 18 also 
OF LOSES. St: eve 
7 for specification or standard test 
“| — proposed test for measuring accelerated bleed he most extensive and exhaustive research 
| gain of concrete. A. new test for surface moisture endian: 
aggregates has been pro posed and ome time in Committee D-3. Reference to 
Another project is the ide in the annual report of the 
applicat.on, for measuring the concordance of field t cooperative 
Gypsum .-—Committee C-11 on Gypsum will continue gravel for water-bound base and surface ‘courses, and 
_ gravel for hituminonus hase and surtace courses _| = 


ersion, 


proposes to draft standards co overing tw wo 6 
volumetric methods for determination of sulfur in coal | ~ Determination of yarn number 
and coke. Based on an extensive statistical stu y 


ported t the annual meeting in a technical paper, | present 4. Contraction of yarn due to twist 


for duplicate eterminations wil ill be studied iN Metnops anp 


1. Accelerated aging 


‘combination of widely used standards— Method of 4. 


Sampling Coal for Analy ‘sis (D2 21) and Method of Sam- — §. Effect of rate of loading on strength and elongati ion of cott 


pling Coals Classed According to Ash Content (D 492)— = for urying 
i ‘may be effected during the Naval ‘Stems. —Commit tee on Naval 

Subcommittee XV on Plasticity and Swelling plans way on 


1D ‘tine ring: with interest studies under w ay on the crysta 
ike various methods for the determination of plastic, — lization of rosin at the ‘plan of —— the la 


and expansion properties es of coals w when burned 


fuel or carbonized in coke « ovens. > 
x 


“various | Isboratorics can have standardized ;uniaan for mittees and one of the new ones covers terpenes other than 

“use in | making check determinations on a series of standard turpentine. A study will be made to determine w hat 7 


Products. —A most important “project” nearing cither by prodt cers or consumers, for terpene products 


| 
uy 


esting 
work 


cludes 
tors. 
mn the 
relop- 
earch 
been 


ice to 
nittee 


ee in Committee D- II on Rubber Products in- other than turpentine. Among these may be mentioned 


3 volves emergency specifications for fire hose which will be the pinenes, dipentene, and pine oils. a Further collabora- 
z= up as an alternate to the existing Specifications D 296. tive work will dev isin _ the results of the preliminary — 


Also to be issued as an emergency specification are require- 


ments covering heat-resisting rubber compound. ms 2 is 
hoped tentative test be completed thi this year 


cov ering compressed asbestos packings. the lowing résumé of the p pr 


Soap.—In the work on si ‘soaps and other detergents, 


@ for tension of film” (2) for 
testing of plastics, and (3) for flexural strength testing of plastics. "Addie = 


tional active work is being done on high- speed and repeated impact 


strength, shear ‘strength, modulus of elasticity, bearing strength, and on 
‘Te: xtiles. mong the numerous: Ww hich ‘the design of standard molds as the need arises. 


= 
eing carried on on in Committee D-13 on Textile. Materials Hardness Properties. —Active work is proceeding oa tests for 


4 


re the followi owing: © “hardness, indentation hardness, simplification of the heat distortion test 


and wear resistance of plastic wee tae subcommittee is also con- 


the machinability of ‘Plastics. 


ies. is being « 
in t to widen the scope and to include laminated materials. 


_ Also methods are being developed for de termining clarity of materials 


having, less than ‘per cent scattering since present methods are no 


designed 


Permanence Properties. tentative methods almost feady 


mination, fastness to soap weather of felt outdoor aging on serv ice at conditions not covered 
3. Methods of testing mothproofing and flame of pile foor by the above. 
. 


_ Evaluation of grades of asbestos textile on a time temperature neon thern rmosetting mater materials. 


for determining re relative from standpoint various Gov ernment agencies, "particularly the Quartermaster Corps, 


7 
Basr Lear Ordnance Department of ‘the War Department, Navy ‘Bureau of Acro- 
a) 1. Test for flax and hemp products (also for jute tw ine, sisal, and ~ nautics and the Procurement Division of the Treasury Department. eT 


_manila products) subcommittee i is now up a common system of classification 
Jassification of commercially important with detailed 


> Ga carr F cs: 
AND GARMENT Faprics: 
1. Studies on serv of sheeting and dishsowelia it is wong standard form for specifications. 


ng 


4, 
romin- 
i 
- 
Asis 
ratin 
Thes 
le pr 
a 
den 
nd ate | 
q 
ds for 
rch mer- 
ogramre- 
to be 
ations 
f 4 phase of this committee work involves evaluation oO 
| 
mittee 
ormal Measurement of length and strength of cotton fibers ing: 
furin «=: Cotton yarns and threads—-test for ball warps, determination of thermal expansion and flow temperature of thermosetting materials. a Hi 
twist in single yarns, and various tests for yarn number 
ew of strength determinations _ These will probably be ready by the mecting. In addition work is 
ining Method of testing rayon tire cord proceeding on a high-temperature flammability method and itis planned ia 
Rayon: 
i 1. Number of tests required for determining denier and twist of rayon es | 
filament yarr i} 
2. Evenness stand 
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- 
— 
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E-HH-\ M-3 
E-HH- -P- 31. 


— 
of Atemate 
Specifications 


s 


there has been selected many Ww it is believ ed would 


a be of concern to a reasonable « cross-section of the Society’ Ss 


standards, of t 


E-HH- P-386a 
E-HH-T-10la_ 


HH-P-46 


‘membershi> and the titles of these are given below 
stantly these emergency specifications are being issued, 


‘some to supersede prev iously issued emergency documents. QQ- B67la 
n all cases, of course, the object i is to expedite procure-— 


or to conserve strategic or critical ‘materials. = In 
is Butterin reference is made to the reorganization of | 


the Specific: ations Branch of the Conservation Division, 


Federal yet Committees responsible for these 

Federal Committees. making 

intensive ‘to the specifications | as practicable 


“Partial List of Emergeney Federal 


Description 


Cloths, Wiping; Cotton, Mixed and W Vhite, S Sterilized 
mpressed orkboard) (for Thermal Insula- 


tion) 
Gaskets; ; Asbestos- -Copper, Corrug ated 
Gaskets; Asbestos, Metallic-Cloth 


Insulation (Glass- Fiber); ; Semi- Rigid 


E-HH-G-76 
E-HH-I-556 


Vermiculite; Block 


E-HH-M- 61 a (Me 
-Mineral- W Vool Impregnated; Blanket, Block, and Pipe- 

Cove ering (Molded) (for Low yTemperatures) 

Asbestos, Metallic- Cloth, Shee 

Packing; Asbestos, Rod, High-Pressure 

Packing; Asbestos, Sheet, Compressed 

Packing; Semimetallic 

-Pipe-Covering; Cork, Molded 4 


Pipe- Covering and Cement; Mineral or r Rock Wool 


E-HH-P-35- 
E-HH-P-166 
E-HH-P-381 


ary 30, 1942 . 
Tape; Rubber, Insulating E-HH-T-1lla, 
dared January 14, 1942) 
Cable and Wi ire; Rubber- Other than 


Soap, Grin, Cake 
Soap; Grit, Hand 
Soap; Laundry, Ordinary, Bar 
“Soap; L aundry, Powdered 
“Soap, Liquid ; and Paste; 
General Cleaning 
ap, Potash- Linseed- = 
General Cleaning 


(for) Floor, and 


“Liquid and Paste, 


-P-S S-616a 
P- S618 
EPS-6lla 
_E-P-S-628 Soap-Borax- Compound; Toilet, (for) Dispensers 


FROM THE VERY large list of Emergency 
E-QQ-A-601 


pecifications received a at A.S.T.M. Headquarters 


E- B- 666 
Con- 


War Production Board, which has representatives on the | E-QQ-C- sola 


Insulation (Vegetable or W: ood- Fiber); Blanket, Felt, . W- 446 ire; Steel, Zine- Lo: aed (for ¥ 


Pipe Coveing E RR- 96 


Block, Cement, and Pipe- -Cov ering (Molded) E- RR- 


Tape; Friction (superseding E- E- HH- T- dated Janu- $8-C 


 E-TT-B-486 
_E-TT-E-496 

E-TT-E-506a 
-ETT-E-s2 


So oap, Toilet; 
oap; Toilet, Liquid 
Soap, Toilet; Milled 


Floating, W hite 


Aluminum- Base-Alloys; Sand ‘Castings (Superseding 

 EQQ A-601, dated October 15, 1941) 
Bars; rs; Reinforcement, -Cfor) Concrete 
Bronze, Aluminum; Bars, Plates, Rods, Shapes, | Sheen 
Strips E- B- 666, dated 

67la, dated November 18, 1941) 

Bronze, Phosphor; 


1941) 
Bars, Rods, Sha apes, ‘Sheets, and 
Copper-Sil Silicon- Alloy; "Bars, Pilates, Rods, Shapes, 
Sheets, Strips Conperseding E-QQ-C 59la, dated 
November 28,191) 
Silicon- Alloy; Castings Couperseding E-QQ-c- 
‘he and Steel; ‘Sheet, Tinned (Tin- Plate) (superseding ‘ 
Bars, “Plates, Rods, 


ow, 


E-QQC593 


apes, Sheets, and Strips (Superseding E-QQN:3 321, 


dated September 12, 1941) 
Terne- Plate (Long Ternes ) ) (superseding E-QQ-T- 191, 
dated August 16, 8 
Terne- Plate (Roofing Tin) E-QQT-201, 
dated September 12, 1941) ~~ 
Wi ire, ‘Steel; Market (super seding E. QQ W-4 


201 


ad 


Cans, Tinned- Plate, Friction- ers 
C-96, dated January 14,1942) 
- Fencing; Cha ain- -Link or Welded (Including Gates, Po 


4 ad ire, ete.) E-RR- 191, dated March 


Wire Barbed, Netting, and Woven), “Black 
and Galvanized E- RR. F-221, dated 


December 9,194.) 


Rope; Wire (ouperseding | E-RR-R-57 71, ated March 


1942) 


Cement; 
Cement; 


Portland 
Portland, Hig 
& ‘ement; Portland, Heat-of-H ardening» 
Blue- Lead; Basic- Sulfate, Dry and Paste-In- On 
Enamel; Heat- Resisting (400, Deg. ‘Fahr. Black 
‘Enamel; Interior, Gloss, Light-Tints, and W hite ‘4 
Enamel; (Air- Dering and Black 

Paint, Blue- Lead- “Basic. Sulfate, ial 

Gr Ready- Black oul 
seding E-TT-P-27, dated February 24,1942) 

Paints; Oil, Eggshell- -Flat- Finish, Ready-Mixe 
Semipaste, Light-Tints and W hite 


| 


E- $S-C-20la 
E-SS-C- 206a 


TT-O-356 
TT-P- 20 


‘TT- P-88 88 Pain; Resin- Emulsion, Interior, Paste, Light Tints, and 


Paint; ‘Zinc and Titanium- Zinc- Lead, Out- 


side, Ready- Mixed, White (superseding E-TT- P- 1013, 
dated February 24, 1942) 


Primer, Paint; 


TT- Zinc Dust- Zinc (for. Galvanio’ 


(Zine- -Coated ) or Zinc Surfaces) 
Prussian- Blue; Dry, Paste- In-Japan, In- oil 
R- Red Lead; Dry and Paste- In- Oil 


LETIN 


E B-746 
¥ | 
a 
Number 
5) 
— 4 
7 
— 
— 
— 
— 
E-KK-L-261b Leather; Sole (Cut-Outer, and Top-Lifr), Vegetable- 
eee t—“‘ists*sCSEYYYAQD Detergent, Hand; Paste and Powder (for) Mechanics’ _ 
_ ‘EP-D-236 Detergents, Special; (for Aluminumware, Dishwashing- 


E-TT-U-451 U ltramarine- 


: W hite- Lead; 
Semipaste Contai 
Ww hite Lea ad; 


ETT-W-25la_ 
ETT-W-26la 
E-TT- 
E-TI-W-551 


Basi 


ood- Preserv ative 


Preservativ 


Towels; P c 
"ape 


Paper: 


=r 


| 


ocks of m 


. The st 


‘The items of Group I are. 


‘essential to the war effort is practically deprived of these Derivar — 

4 Ammonium Cyanamide Iron Oxide, Yellow 

Black laterials but can frequently continue production by the 
"substi tution of materials in Groups II or III unless w ar *Aniline and Derivatives Mannitol 
dated Anthraquinone Naphthalene and 

needs necessitate div ersion of their ‘Manpower or facilities tives 
item: items of Group II are in fair sup ‘ply as related to che *Butadiene  Naphthenates 


Feathers (up to 4 in.), Nylon * eNoils 
It should ; again be emphasized that the grouping of and Down (Goose —Oiticica Oil *Garnetted- 
and Duck) Kernel Oil | med 

y-Mixed material S represents the current ‘situation. The relative Graphite "(Madagascar Phenol Formal dehyde Oi) 

Flake) Resins and Plastics ea 
= of our materials is constantly "changing as War Agave Fiber Pig ond Hog Bristles 0 
> Henequen over 3 in. 
ats, and needs increase and the su bstitution program progresses. Fiber Polystyrene 


Group I 


Alloy. Iron 7 
*Aluminum _ 
Pigments 
we 
Most 


August 


wanized 


-Chromiu 


*Copper 


Blue; 


E- TT- V Tarnish Shellac 


— Zinc- -Oxide; Dry and Paste-In- Oil 
Zinc- Oxide; Leaded, Dry, 


HE FOU RTH 


for essential military and 
factor in winning the 


‘METALS 


edmium 
Cobalt 
Ser 


Paste-In- apan, 


(superseding E-TT- U-45la, dated April 25 25, 


c- -Carbonate, Dry, 
ining V olatile 


W ood-Preserv: ative; 
(superseding E- TT- -W- 571b, dated January 


“Wolman Salt (Tanalith) 


; Blueprint and Unsensitized) 
Wrapping E- 2682, 


> 


dated February 16, 1942) er 


Mater 


eria 


¢ Bureau of Industrial Conserv: ation, ¢ of the 
ar Production Board, groups tl the current supplies as = 
for immediate essential needs, (II) sufficient 
for immediate essential ne needs, or adequate for 
types of presently apparent demands including v use as sub 
in Group TIL 
— quently i in excess of demand in one part of the country 
while a deficiency exists elsewhere. Some fifty | materials Rae 
have been included in in the tables since the last issue, 


n amount 


aterials 


inadequate i 


of the diminished foreign supply or the very | large” 
‘mands for the w ar industries. Civilian industry 


war demands, although, in some instances their av yail- bic 


Resourcefulness in these items into replacement 


.—The Available Supply of the Following Materials Is_ 


Inadequate ar and Essential Civilian Uses and in 


m 


‘ 


Paste- In-Oil 
1942) 


In- Oil 


many 
= 


and Paste- In- Oil 


Substieutions, Issue 


civilian needs may be an 


L igium 
anese, Electro 
»de cum 
* 


STM BU 


Mending, 


Tape; Paper, 
mh dated January 28, 1942 


‘Towels; ; Paper 


-UU-T-101 
-E-UU-T- 

E-UU-T- 


-WW-C-57 


; Steel, Rigid, Z 


EZZS3Ma Sheeting, 

_E-ZZ- 
ZZ-T-831b 


Tubing; (su 


M: arch 1942) 


Ne 0. | 


*Nickel and Nickel Al- *Tantalum 

joys 

*Nickel Scrap “Tungaste n 


= 

Status of Certain St 


She 


y ‘and Shell Steel 
Steel Plates 


*Seamless Steel Tubing, 4 in. and 


*Wire Rope 


Acetone 
Acryionitrile 


Calcium _ Cyanamide 
and Derivatives 


Duck 
Linters 


Raw, Long Methy) 


‘Diamond Dies, fine sizes Mica, Block 


*yrethrum 


Bismuth 


‘al clum 


Aluminum, No. 12 remelt 


-W 13a Panelboards; Equipped with Automatic C ircuit- 

Steel, Rigid, Enamelec 


Ww Ww 58la, dated June 30, 1941) 


perseding 


 *Vanadium 


‘ 


Wire Products 
*Structural Steel and Steel Piling ‘Black and Terne Plate 
Rails and Reinforcing Steel 
“Se -mifinished Steel and Forgings 
Tool Steel 


»pper Chemicals 


*Polyviny! Chlor ide 


METALS A 


is 


Reinforcing, and Securing 
raft) (superseding E-UU- 


dated February 27, 1942 


inc- ‘Coated E- 

al 4 


E- wi W-T- 8063 Tubing; Electrical, Metallic (sug srseding E-WW-T- 


*Tungsten Carbide 


(high grade) 


le 


and Strip 


Phosphates: 

Phthalic Anhydride and 


atives \ 


Silica Gel 
Sodium Nitrate 
Sulfur Chlorides 
and *Toluol and Derivatives +t 


ability for such needs is attributable to the restrictions wd 
placed on the consumption of the materials for less essen- 20US PRODUCTS 

Few metals or chemicals appear in Group Ill. This Bale Kapok Rapeseed Oit 

Bur ap yanite yon igh Tenaci 

‘group | includes” the mass Products of the coal mines, oil Cashew Nut Shell Lumber. Better Grades Rotenone 

fields, quarries, forests, and fields Many of these White = 
terials | have substituted for scarce metals. "Chemical Pulp Better Grades fReclaimed 


*Sy nthetic 


yiate 


Le 


Yolumbium 
Ferrosilicon 


 @ 
> ate, Dry ana PasteIn-Oil 
Sheets 
| 
 ETT-W-573 
pee 
aa 
lack 
_ 
= 
lel but the Supplies of Whic in Group 


Iron: Gray Cas: Steel: Bessemer ‘Group 111.—Materials That Are Av in Significant — 
Mercury Silicon and Alloys “National Er iner- tes as Substitutes for Less . Available Materials, and Materials 


Pig Iron and Silver  geney” That Are Available in Large Amounts Unless Restrictions Are 
Platinum sleisen ‘Imposed by Labor, or Transportation 


Aleohol: Amyl Calcium Hypochlorite —Isopropanol HE MICAL 


thyl & hlorates and P Perchlor- Ketones, ex. Aoctone ir 

Methyl ates Lactie Acid and Lac tates 
erylic Acid Cc hlorinated Maleie Acid and Anhy- Borax and Borie Cc hromic id for P lating Sodium eta: 
Alumina Chlorine Molybdenum C hemica 
Aluminum Che nic cals: Chromium Chemicals Perchlorates 
Arsenic Trioxid2 Citrie Acid P hosphorus » ‘common Hair: Cattle, Cc and Rosin and De rive atives, 
Atebrine (for Q tinine) Ethers Soda Ash Asphalt Goat except Ester Gum 
Bleaching Powcer Form a Strontium Salts Bauxite, low grade Inv ert Sugar Salt 

Brick and Tile ignin Extender for Plas- Soybeans, Oil, Protein 
MISCELLANEOUS PRODUCTS Casein Lime Starch, Domestic 


2 ent (Portland) _Lithopone Stone, Granite 
Blood Fish Live er Oils Neatsfoot oil Lumber and Millwork imestone 
Alpha Cellulose (W ood Fish Oils Palm Oil Charcoal Low Grades Soft and Marble | 

Bauxite, Reduction 7 Hair, Horse—' rail and Rayon F ‘lament, Staple Coal Tar Pitch, | All Grades’ WwW ‘Straw 

admium Pigments alogenat ydrocar-_ utile Corn Stalks  _Miea, Grounc Sulfur 

Cellophane Refriger- Tanning Materials in. Paper (ex. Titanium Pigments 

Cellulose Nitrate, ants -Tetraethyl Lead Cottonseed Oil aperboard = Tripoli 


Barium Carbonate Caustic Soda Muriatie Acid 


tate, and Other De- Urea‘ Formalde hy Peanut Oil) Turpentine 
rivatives Leather Plastics Emery Petroleum Products Vermiculite 
Co hune Nuts and Ker- Linseed Oil Vinyl! Plastics and Resins Feldspar Crude Oi Wallboard 
= Cork Mercury “Pigments” Fiber Board Lubricating Oi Sawdust 
Cotton Seed Methyl “Methacrylate Vitamin “A” Products Flint “Ply wood (unrestricted Wood 
Diamonds, istri isl Mica, Splittings Glass Pottery Sine Oxide (A Process 
Ester Gun Molasses «Zi Gypsum and Products Refractories (domestic) 


_ bong Time ociety Committe 
nth ir in the Series of Notes on Long. ee Menor ers 


series of art icles in the ASTM. 
TIN compris ising notes on the outstanding activities of long- time | 
A.S.T.M. members, there are presented b below outlines of the a. 
k of three additional members. In general, the men whose 
activities are described in this series have been affiliated with the © 
_ Society for 25 years or more and have taken part in committe 


work for long of time. No definite sequence i is bein 


President, Pittsburgh | Testing 
University with the degree @f C.E. in 1905. After thi 
became affiliated with the Pittsburgh Testing Labora- de Forest 
tory, Milwaukee, Wi is., and assisted in the 
operation of its cement testing laboratory at West 
Allis, For ‘several years he located in Pitts- ited with the Soc 
burgh, Pa. inspecting at va arious mills of the Carnegie 915. 5. He ok I Steel, 
Steel Co., , American Co., » Con- on Cement and -9 on and Concrete 


struction Co., 2 


dev elopment of the present-day high- -pressure gas ship- 7 bi . Ellis is a a member of a number of wai aa 
_ ping container. He was located in New York City from ‘societies including © the American Concrete Institute, 
1914 to 1918 in connection w ith i inspection services for American Society of Civil Engineers, Technical . Advisory 
European clients; from 1918 t to 1921, he was Assistant <i Board of American Institute of Steel Construction, Engi- 
Chief Executive of ‘PTL; to 1928, General | Manager; ‘neers Society of Western Pennsylvan ania, National Engi- 
and in | 1928 he became Vi ice-President and Director of the neering Inspection Association, and American Welding , 
Laboratory. He has been Presidenc and Society. He is now serving as President of the 


“a 


8 | 
— 
ix 
— a 
— a 
ma 
he q oo 
— 
— 


uanti- 
erials 
Are 
“ulti & 

es 


on 

of the 

titute, 


V. DE Forssr, Pee 
Massa chusetts Institute of Technology, , Cambridge, Mass., 
received his techaical training at } M. I. T., in 


| 


after his graduation and was lastractor at was with Lackawanna § 


University to 1915. He w as Assistant Research 

Engineer, Remington Arms U. M. 1916 to to 1918; 
Research Engineer, American Chain Ci Co., tO 1929. 
Follow! ing this he was Construction Engineer for ; a number 
of different companies including Spang Chalfant Co., 
johnc Chatillon and Co., and Hamilton Standard Propellers. 

He has invented various devices and n 


methods for magnetic. 
testing and ‘inspection, 
de Forest’ ‘membership i in A. M. di 


“Ferrous Metals sad Alloys from. 1917 t to 1922, 

a member of Committee A-8 on Anabys sis in 

Magnetic Properties i in 1936, and ‘then « coutioning ¢ on 

He also served on Committee A- Io on Iron- 


Nickeland Related Alloys, 


: lethod of 


|| Strainomerers are classified on the basis of the magnitude | 


Doctor de Forest is also affiliated with the 


Society for Metals, Institute Mining and 
Metallurgical Engineers, 
ancement of ‘Science, Newcomen He is 


IS 


arl 


d and was” aw arded the Char 


B. 


a teristics’ 

‘stitute; the Reed ‘Award; A. ‘and 

delivered the Howe Memorial Lecture in 1941 before the 


This’ method cov ers procedures verification 


and classification of strainometers. (Note x. .) The he 
“method i is applicable only: to instruments that indicate or 


_ record values which are proportional to chan ges in length. 


“strainometer’ has been criticized because it isa 


their errors. (Note 2. 
Nore 1.—The term ‘ 


_ inits place, compression being regarded as negative extension. _ However, 
is nota suit word to describe an instrument for meas- 
‘The terms * 


a ines and Appia 


-rofessor of N Mech: anical E Jj. G. Derwirer, Tec hnologist, he ‘Texa 


Fellow I.A. Fellow, A.A. A.S. He has 1 Ww ritten 
technical papers for the A.S .T.M., A.S.M., Iron and 
Steel Institute, A.I. M. and International 


Verification and 


mpany, 
New Y ork, N. Y., receiv ed his educ ation at The Pennsy I- 


State Coll lege, gradua uring: in 


with B.S 
Laughlin Steel Co., and Dow Chemical 1Co., and in 191 
became affiliated with The Texas Company . He has been 
with this company for 31 years, except for two years, | 


1917-1919, in the U. S. Army. 


x Mr. Detwiler has been a member of A S.T.M. since 
1916, and has been a active in a number the Society’ 


leum oducts 


of Committee D- 1s a ‘a member of. 
Committee D-1 on, Paint, Vv arnish, Lacquer, Related 

tional Committee G8 on n Specifications for Zon Coning. 
of Iron and Steel. Mr. Detwiler also” serv ed for a number — 
of: years asa member of Committee D-9 g on Electrical Insu- 


lating Materials, and is at of the New 


served | as the basis for another Symposium ¢ on Lubricants 
held a few ater. Mr. Detwiler was the 


years later. 
committee in charge of the 


cal Society South 

19253 _member executive -com- 

Section, 1931; Councilor , 1937); 

Society of C Chemical Industry, American Petroleum Insti- 


tute, and Franklin Institute. 


‘mittee, York 


ssi ication | oO 


Norte 2.- 


the classes prescribed in 


Definitions 


devi ice for measuring ‘strain, 


compressometer, or a pen 


extensometer, a 


«gage, of either the indicating or recording type. 
|i Cb) Strain. —The change per unit of length in a linear 


dimension of a body, which change accompanies a ‘stress. 
rd of hybrid derivation. The term “extensometer’’ has been suggested ng P “a 


Strain is measured in inches per inch (or millimeters per 


Gage Length. —The linear over which the 


in length i is 


set for the desired gage | 
specimen. 


ws 
ke 
¢ 
vatives, 
4 
otein | and Lubricants since 1922, has, s | 
: 
Another distinctive service which Mr. Detwiler ren- 
Process d to the Society was as chairman of the committee 
Cla 
—Strainometers should comply with the requirements for one of 
egates 2. (a) Strainometer 
proposed method is under consideration by Committee E-1 itions 
‘ ough its Section on Calibration of Testing M ustbe 
was prepared by B. L. Wilson of the National iength when the strainometer is attacnec to the 


TABLE I.—C 
ae used Johansson Block 


4 
‘Change in Strain, — 


in, 


O15 .055 | 0.00000... 
: ‘ 00100 
00200 57 0.00200 
00300 0.97 .92 0.00300 


00400. 
08 
595 
0.915 
1.563 


Calibration factor = 0.00303: 


= 00700 

5 .00800. . 
1.23 00900... 


00800. 
00900. . 


Calibration Factor —The factor shich the eter screw. be standard 1 gage bloc ks and an indicator, 
change in scrainometer reading must be multiplied to ob- oran 1, they shall be calibrated 


valent s and their limits of accuracy and sensitivity stated. The 
4 


errors of the calibration apparatus shall 1 not exceed one- 


Nore. —For any strainometer the calibration factor is s equal to other ratio. 
{ of change. in length to the product of the gage length and the change in : fifth of the permissible e: - or of the strainometer. 


the strainometer For direct re the calibra-— 


Assembly of Calibration Apparatus. 


tained by subtracting the correct value of the from © ) Position During Calibration 
‘Tie: position of he. strainometer during calibration shall 


_ preferabl; v be the same as the p position of the strainometer 


Calibration Apparatus.—: 
tpp when it is attached to a test specimen, in order to av oid 


errors due to lack of balance | or deformation of the nak 


eters may be attach d and a m ans f rm asuring accu- 


Method of Attaching. Strainometer. —The strainometer 
“shall be supported during calibration in the same way ay it is 
Supported v w hen it is attached to a test specimen. Soy art 


tain the equivalent strain. 


the indicated value given strainometer 


Apparatus 
PP T emperature Control. —The stré Linometer_ shall 


The apparatus for ‘strainometers hall. placed ‘near or mounted on the calibration apparatus a 
consist of a rigid frame, suitable coaxial spindles, or other sufficient length of time before calibration so that the 
fixtures to which the strainometer may be attached, S a ¢ calibration device and the s strainometer shall be at very 


chanism for mov ing one > spindle or fixture axially with | neatly the same temperature. The temperature of he 


respect to the « other, and a means for measuring a accurately ‘room should be kept as nearly constant as possible during 


the change in length | sO produced.” The mechanism the 


. - 


“vided for moving one spindle relative to the other shall — Ay 


permit sensitive changes in length Range « of Calibration 
shall be ‘measured by means of an interferometer, cali- 


“+ brated standard gage b blocks and an a indicator, or a microm- 


“5 409. 


-ainometers shall be calibrated sol 


a3 complet: description of an extensometer comparator with which 
the changes in oe may be measured either by means of standard gage 


blocks and an indicator or by means of the interferometer method 1s _ 


‘An Extensometer 


(a) 


given in a paper by A. H. Stang and L. R. Sweetman, * 
comparator, ” Journal of Research, Nat. Bureau of Stand ards, Vol. 1S, No 


September, 1935, 199 (Research | Paper RPS 22). 


bis A description of a strainometer ‘calibrating device w hich makes use of 


4 a calibrated differential micrometer screw 1s given in a paper by R. L. 
“The Calibration of Extensometers,’’ Proceed Am. Soc 
I, p. 
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full ranges of the instruments or full | range used 
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of Observations 

Number of Readings.- —The ‘reading of the 

be observed for at least te ten different 


readings of the calibration apparatus. The difference 
between any successive not 
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the difference between the minimum 


Nore.—If the 
indicating device is made through geared wheels or Sa 


d the’ 
micrometer screws, relatively large periodic errors may exist which (22) Class of the ainometer. 


might not be disclosed by this over-all calibration. = For such t 
ometers it may be necessary to take additional readings w within one turn — Z APPE NDIX 
of any geared wheel, micrometer screw, or the travel of one tooth of | 
Number of Runs. slete of strain- cals 


ometer readings shall be taken f for same ch: anges in are gi giv ‘en in first of T able "The results calculated 
| . The str: -sinometer shall be removed fro om t he these data are given in columns § to 8, inclusive, of Table I, and have been 


calibration apparatus a1 and then repla aced between runs. in Fig. 1 
The indicated strains, obtained by ing cach | change in strain- 
_ometer reading by the calibration factor, are shown in Table IL. error 
Calibration actor h ch Table II and is 
cnn te, for each < ange in strainometer reading is also given in Tal able Il and 
The calibration factor of the strainometer sh hall be plotted i in Fig pike 
pe 
"determined gr or algebraically from om the strain- The calibration. factor g: given in Table was from the results 
ch. an ges in of ‘in columas St ro 8, iain, i of Table | by the method of least squares. In 
yn, it was s assumed that only t the strainometer - 


etermi ined fr 


slope of the line drawn ¢ to the obset ved points in Fig. 


could, of course, have been determined from the ¢ graph. 
Since the maximum error given in columns 5, 6, and 7 of Table II does 
The of the strainometer be ca calcu ate “not exceed 0. 00005, the strainometer is classified asa class B } strainometer. 


gth of the calibration apparatus. 


7 


Strainometers sh all be classified i in accordance 


e following requirements | ‘as to maximum error of in- | 


Maximum Error of 
Indicaved Strain 


Oo 


re 


Nore. —Class A and class wou used 
- determining values of the modulus of elasticity and for delicate meas- 
urements of permanent set or very slight deviations from Hooke's law. * 
Class C, class D, and class E strainometers would ordinarily be used for — 
determining values such as the yield strength. Definitions of the cms 
“modulus of elasticity,’ and yield strength’ are given in the St andard 
Definitions “of Terms Relating to Methods of ‘Testing (AS.T.M. 


Designation: —E 6) of the American Society for Testing — : ie 


re report shall include t the 
od of verification used, gal 
Serial numbers and names of the manufacturers of 
- apparatus used in verifying the strainometer, aoe 
_A statement indicating how, by whom, and when 
the calibration the apparatus used in verifying the €+000002 


Ase statement of the errors of the calibration appara-_ 
Serial number and name of the manufacturer. 
Position of the strainometer during calibration, 06 | 


ta 
bration apparatus, 00080006 0008 0010 


Complete tabulation readings o of the straino-— 


of AS.T. -M. Standards, Pores | I, and I 


a classification of 4 
sults, obtained with a =>; 4 ; 
5 
5 4 
4 
ated 
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= » News. items concerning, the activities of our 
members will be weleomed for ine lusion in xy column. 


R. W. Chemical Engineer, Pittsbur; h Pl 
gh ate 
a Glass Co.,  Columbi: a Chemical Division, Barberton, Ohio, has 
been appointed Manager of the Technical Service Department, e 
Columbia Chemical Division, , Pittsburgh, Pa. 


At the annual meeting of the American Institute of f Chemists — 


_ held on May 16 in Atlantic City, the following two A.S.T.M. 
members were elected to office: ‘Gustav Ectorr, Technical 
Director, Universal Oil Products Co., C hicago, Ill., President; 
Foster D. Snett, President, Foster D. Snell, Inc. , Brook- 


lyn, N. Y. , Councilor. 


are, Director of Department of Engineering 


a and Professor of Metallurgical Engineering, University of 
Michigan, Ann ‘Arbor, Mich., has been nominated as a ‘Man- 
ot ager of the American Society of Mechanica! magnons for 1943. 


Jou Stearns, formerly A ssistant Project Manager, Army Post 
_ Contractors, Oakland, Calif., is now Assistant Manager of 
Construction, 'W. A. Bechtel Co., Marin Ship Division, San 


Fr 


M. F. R, W ho was Director of Research, 
solidated Edison Co of New York, Inc., Brookl; 


or 


Department of = American C eramic Society for 1942-1943: President: 


anager of Production, Cleaver-Brooke Co., Milw aukee, Wi 


-Architect* and E ngineer, 818 as Chief Engineer. 
Architects Building, Indian~- Epwarp T. Barron, 


ing Green,Ohio. years he has been Assistant Manager ¢ of that division. 


Bottlers Assn., 


Presiden 


2900 Connecticut Ave. 


facturing Co 


now Cait Development Engineer, Divi 
ast Newark, 


giv en up this w as a full- time position for the duration. 
He 1 is now connected with the Toolthrift Co. Pittsburgh, Pa, 


4 
Several A.S.T. M. been elected officers of the 


Chief Chemist, General Refractories Co. -Labora- 
tories, Baltimore, Md. ; : Trustee, ‘Structural Clay Produc ts Divi- 
‘sion, Secretary, Colonial Clays, Inc.; 
‘Ede cational Council; C. M. Dopp, Head, De- | 
_ partment of Ceramic Engineering, low a State College, Ames, 


formerly Director, Research Laboratory 
American Machine and Metals, Inc., East Moline, Ill., is nov 


Cc. M. STERNE is Lieutenant C commander, U.S.N.R., Bureau of 
‘Ships, Navy Department, ashington, D.C. He was 
Metropolitan Refining Co., Inc., Long Island C ity, N. 


, for the past seven years Manager of the 
Metallurgical Division, Pittsburgh District, Carnegie-Illinois 
Steel C Lorpe, has been promoted to Chief Metallurgical Engi- 
= succeeding C. F. W. Rys, who has been made Chief Con- 
sulting Metallurgist under the Vice-President in Charge of 
Operations. Mr. Rys has been a member of the Society since 4 t 
1908 ‘and was active particularly in the period before 1930 iu 
many phases of A.S.T.M. work involving ferrous metals. 
<3 RicHarp W. Simon has been. appointed Manager of the Metal- 


_lurgical Division, succeeding Mr. Barron. For the past three 


Seam, r, formerly, Technical Service ‘Director, 
W ashington, D. C., has joined the staff of the 
Armstrong Cork Co.’s Central Technical Laboratory , and will 
be associated with the G lass and Closure Division. ee 


ALR. How mp, Vice- President, Ludlow Manufacturing Associates, 
Boston, Mass., is now working in the Textile Section of the 
War Production Board, Washington. He has been very active 
in the work of Committee D-13 on Textile Materials serving 
ona of its subcommittees and on advisory com- 


was the Rich! le Bros. Testing Machine Co. 
later with the Richle Testing Machine Division, American 7 
Macane and Metals, Inc., . W here he was Chief Engineer in 
of the Baldwin- Division, The Baldwin 


Sr. Joun i 


is Engineer, The Coleen Lamp and Stove ec 
~~ Wichita, Kans. He was formerly connected with United Le 


Laboratocies i in Wichita, as Director 
Cyrit Stantey SmitrH, who was Research Metallurgist, Ameri 

& 


can Brass Co., W aterbury, Conn., is now Research Supervisor, 
War "Metallurgy. Committee, “National Research Council, 
E.1.V ALYI, formerly Hydraulic Press Manu 
., New York, N. Y., is now connected with 
Lucius Pitkin, Inc., New York, N. Y 
B. Doran i is Metallurgist, ‘Douglas Aircraft 
_Inc., Santa Monica, Calif. He was Vice- -President, Western 


Research Labs., Los Angeles, Calif. 


J. Dotan ,w ho was Assistant Professor of Theoretical and 


Applied Mechanics, University of Illinois, Urbana, is 
First L icutenant, U. S. Army, , Watertown 


Witt LAMSON is now connected with the Arms" 


Inc., Bridgeport, Conn., as Product Metallurgist. He 
formerly Metallurgist, Scovill vill Manufacturing Co., Water- 


WwW HITMER, » has discontinued his duties as of the 
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Department of Civil Engineering at the University of Penn- — 


7  sylvania, , and resumed professional practice at his former 
Engineer, 95 Liberty St., New York,N.Y. 


At the recent annual meeting of the American Electroplaters’ 7 
Society W M. Works Managers Committee, 
Motors Corp., Detroit, Mich., and Frank lifton, were 
awarded the Founders’ Gold Medal for their paper entitled | 
Bright Copper Plating in Acid Baths.’ C. E. Heussner, 
_ Materials Engineer, Chrysler Corp., Detroit, Mich., received 
honorable mention for his paper entitled “Comparative Tests 
& of Ocean Water Spray vs. Standard Salt Spray. # 
M. M. Becxwitn is serving in the U. S. Army, 


De- 

partment ‘or the duration, but his permanent 

Development Engineer, The J. B. Ford Sales Co., W yandotte, — 


_R. Frirze , formerly Engineer of Materials, Edison General 
Electric Appliance Co. , Chicago, Iil., ‘is now Conservation 

Specialist, War Production Board, W ashington, D.C. Oo 

a Basses, ho was Assistant Professor of Civil Engineering, 

x College of Applied Science, Syracuse University, Syracuse, 

= Je , is now Civil Engineer, U. | S. Forest Products Labora- 

» Mad. son, Wis. 
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Catalogs and Literature 
Fue Batpw iN ‘Locomotive Works, ‘Batpwin SouTHw ARK Division, 


Philadelphia, Pa. A twenty booklet entitled “The. Southwark 

Line of Testi: ng Equipment.” 
testing machines, t 


strain gages, torque 1 meters, tester, oscillator, etc. 


Coteman Erectric Ce. Inc., 310 Madison St., Mz ay wood, Bulle- 
tin No. Instruments for a Modern W describes Coleman 


pH electrometers, industrial pH testers, con inuous flow electrode as- — 
sembly, , Special glass electrodes for medical research, titration assemblies, — 


electrodes, ‘ticrimeters, the photofluorometer, and ectrophotometers. 


19 pages, illustrated. 
Scuerr Co., , 128 Lafayette St., New York, 
leaflet describiag the new Magni- Ray developed for close inspection of 


=~ 


Describes Universal testing machines, 


8, fatigue ‘testing machines, 


Inc 


, 1144 Eddy Prov idence, Ar print 
4 showing Mod: 1K P-96, “gogether with description and 
This gage is designed for checking 500-Ib. demolition bombs. 
Also, a print “describing | Model 45 B-80 pitch diameter g gage, for 


— pitch diameters of all kinds of threads. Ilustrated. 


Federal Products has also issued a new catalog covering ‘Shell Dial 


Indicator Inspe ction Gages"’ w hich includes cases, projectiles, 
‘ pr imers, , fuses, bombs and small arms, and an ammun OF Pages, illus- 


Tae iit Greiner Co., , 161 Sixth Ave., New York, N. y. > “New and 
Improv ved Laboratory ‘first supplement to the ninth edition 
Includes descriptions of Py rex and 

miscellaneous slass and porcelain w ware, general and petroleum apparatus, 
thermometers, and ‘other apparatus. 72 pages. Tllus- 

tated, 


Brook- 


~ 

Tactia: Manur ACTURING Park and Nostrand 4 Aves., Brook- 
TAG Celectray Pyrometers, 


High Speed Photo-Electric Action’’—Catalog No . 1101 G—describes © 
photoelectricaily balanced recorders, indicators, controllers, recordin 


controllers, potentiometers for thermocouples, slide- wire w heatstone 
Se - for re resistance thermometers, and other new and improv ed equip- 


AG Non- slong Temperature 

d Pressure Controllers,"" Catalog No. 900E. Descriptions cover a 
of controllers air- vapor tension, single 


omatic time, pres- 
4 


ie a 35- page | booklet entitled 


Pittst burgh, Pa., and 


Eimer & AMEND, 633 635 Greenw St New York, N 


“manity g grows greater, stronger, better.” 


ScHLercHer & 


qualitative ak semi- quantitative ; analysis, quantitative 


— 


‘issued a a new catalog ‘Modern L shorstory. 90, 
w hich ; presents combined facilities of both Fisher and E. & A. It covers * 
of and apparatus for chemical, metallurgical, and 
oratories, is is well arranged and profusely illustrated, with — 
in sufficient detail to give those i intereste a good con 
ception of j just w hat a specific item covers, _ _ a 
course, in any detailed list of inborascey will 
large number of references to A.S.T.M. and that is true in this new volume 
with one pre of the index devoted to descriptive terms arranged a alpha. 
“betic ally, und another list in 1 neric sequence of A.S.T.M. serial desig — 
mations. The apparatus and materials covered are arranged alphabeti- 
cally i in the book, and each | page has a running head sot that this serve ‘3 
as an guide and facilitates reference. An apt quotation 
from Louis Pasteur i is imprinted on the binding sheet. — ‘This follows: — 
‘Take interest, I implore you, in those sacred dwellings which one 
designates: by” the ‘expressive laboratories. Demand that 
be multiplied, that they be adorned. These are the temples of the 


-future—temples of of well- being and of happiness. 1 The re it is that hu- 


Philadelp hia, Pa. "Mod. 


a new publication of general interest to engineers, re- 


wat 


& Nortavup Co., 4934 Stenron Ave., 
ern Precision,’ 
search acientiaes, exgcutiv es and users of electrical instruments, controls 

and furnaces. It contains news of L&N instruments, controls and heat 
treating methods, aad it supplements the regular catalogs, bulletins, | 
and circulars which will continue to be issued _as before. pages, 


illu 
illustrate 


Co., 116 West 14th York, 
Bulletin No. 6 entitled “S&S Filter papers for 
Us eleven- page pamphl et lists filter papers for 
and 


specialties for use in filtrations, in spot tests, and in other ~— 


technique. 


Laboratory 


ani alysis, 


Atsop ENGINEERING Conr., “Milldale, Conn. Catalog 242, a 
folder entitled Alsop Hy-Speed Filter Equipment Filte Sheets.’ 


“Sealed Disc”’ Filter, filter discs, large capacity units 
for continuous filtration, centri- round and fraine 


scribes the 1 new 


w water filters, 


— 


filters, 
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